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SPECIAL    NOTICE    TO    PERSONS    SENDING     SAMPLES    FOR 
EXAMINATION  TO  THE  EXPERIMENT  STATION. 

1.  The  work  of  the  Station  being  designed  for  the  benefit  of  the 
agricultural  public,  we  do  not  undertake  to  investigate  matters  of 
purely  private  interest,  unless  conclusions  subserving  the  public  inter- 
est can  be  drawn  therefrom.  The  Station  does  not  undertake  to  solve 
riddles  for  the  merely  curious.  It  should,  however,  be  understood  that 
the  examination  of  soils,  waters,  insects,  plants,  and  other  natural  or 
new  materials  of  interest  to  the  agriculturist  forms  part  of  the  general 
plan  of  investigation  of  the  resources  of  the  State.  So  far,  therefore, 
as  any  such  examination  fills  a  gap  in  our  knowledge  of  the  State,  it 
will  fall  within  our  province,  even  though  for  the  moment  benefiting 
only  an  individual.  Special  directions  for  the  proper  taking  of  soils 
and  waters  will  be  sent  on  application. 

2.  In  order  to  insure  attention  and  examination,  every  sample  sent 
must  be  accompanied  by  a  full  statement  of  the  origin,  mode  of  occur- 
rence, or  special  nature  of  the  object  sent,  with  a  mention  of  the  par- 
ticular points  upon  which  information  is  desired,  and  the  object  in 
view  in  asking  the  question.  Without  such  information  the  Station 
would  in  many  cases  have  to  go  to  an  amount  of  trouble  quite  dispro- 
portionate to  the  value  or  importance  of  the  object  to  be  attained,  nor 
would  the  public  interest  be  subserved. 

3.  Every  package  sent  should  always  be  distinctly  marked  with  the 
sender's  name  and  post  office,  even  when  a  letter  is  inclosed  in  it. 
Whether  sent  by  mail  or  express,  all  packages  must  be  prepaid  by  the 
sender,  unless  sent  by  special  request  of  the  Station. 

4.  Reports  of  such  examinations  will  be  sent  by  letter  when  com- 
pleted, and  the  results  will  be  published  in  the  ensuing  annual  reports 
of  the  Station.  The  annual  reports  and  bulletins  will  be  mailed  free  to 
any  resident  of  the  State  requesting  the  same. 

Remember  that  your  package  is  but  one  of  many  that  may  arrive  on 
the  same  day,  and  that  our  stafi"  cannot  afford  to  spend  their  time  in 
comparing  and  identifying  the  handwriting  on  letters  and  packages; 
also,  that  for  the  same  reason  immediate  action  upon  the  sample  cannot 
be  expected,  but  that  you  must  take  your  turn  among  the  rest.  If  for 
particular  reasons  an  immediate  answer  is  desired,  state  the  fact  and 
the  reasons  therefor,  and  so  far  as  possible  examination  will  be  expe- 
dited. 
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FARMERS'  INSTITUTES  UNDER  THE  AUSPICES  OF  THE 

UNIVERSITY. 


To  E.  W.  HiLGARD,  Professor  of  Agriculture: 

Sir:  Ever  since  the  establishment  of  the  University,  the  membeTs  of 
the  teaching  staff  of  the  College  of  Agriculture  have  participated  in  the 
proceedings  of  societies  and  conventions  devoted  to  agricultural  progress 
and  the  dissemination  of  agricultural  information.  Such  associations 
with  practical  agriculturists  has  secured  important  results.  It  ha& 
brought  the  institution  and  its  purposes  directly  to  the  attention  off 
those  whom  it  aims  to  benefit,  and  has  won  their  interest  and  support; 
it  has  assisted  the  members  of  the  college  staff  by  increasing  their  knowl- 
edge of  agricultural  conditions  and  needs;  it  has  also,  to  some  extent  at 
least,  given  the  staft*  opportunity  to  observe  the  natural  resources  and 
characteristics  of  the  State,  which  is  indispensable  to  any  adequate 
knowledge  of  the  industrial  adaptations  of  the  region.  It  has  been 
regretted  that  field  work  and  local  investigation  have  always  been  sorely 
restricted  by  the  incessant  demands  for  laboratory  and  oflBce  work  at 
Berkeley,  and  by  the  fact, also  that  no  funds  were  provided  for  this 
purpose. 

Still,  as  has  been  intimated,  all  possible  participation  in  agricultural 
assemblies  has  been  gladly  undertaken,  and  ati  opportunity  for  freer 
intercourse  with  the  people  in  their  local  meetings  was  welcomed.  Thi& 
opportunity  arose  with  the  request  from  the  California  State  Grange, 
addressed  to  the  Regents  of  the  University,  that  Farmers'  Institutes  be 
undertaken  under  the  auspices  of  the  University  in  California,  as  had 
already  been  successfully  done  in  Wisconsin  and  in  other  States.  At 
the  same  time  the  Morrill  Aid  Fund  became  available,  and  the  Regents 
deemed  it  fitting  that  a  part  of  that  fund  should  be  used  in  the  form  of 
an  extension  of  the  instructional  work  of  the  College  of  Agriculture 
through  the  Farmers'  Institute  method.  This  action  was  taken  by  the 
Regents  in  March,  1891,  and  the  beginning  of  Institute  work  under  that 
name  in  this  State  was  in  April  of  that  year.  The  effort  has  not  advanced 
as  rapidly  as  some  of  its  promoters  wished  it  might,  and  yet  probably  as 
much  as  was  possible  under  the  conditions  limiting  it.  About  the  same 
time  there  arose  farmers'  movements  which  necessitated  the  devotion  of 
much  time  from  those  who  enlisted  in  them,  and  it  was  impossible  to 
secure  satisfactory  attendance  at  Farmers'  Institutes  while  people  were 
so  deeply  engrossed  with  more  ambitious  organizations.  Immediately 
upon  the  assumption  of  a  quieter  phase  by  the  movement  referred  to, 
there  arose  the  necessity  for  reforms  in  the  marketing  of  some 
California  products,  and  in  nearly  all  the  more  progressive  regions 
of  the  State  local  organizations  for  specific  purposes,  such  as  coopera- 
tion in  production  and  marketing,  and  the  like,  were  undertaken,  and 
made  constant  requirements  upon  the  time  and  spirit  of  the  com- 
munities. The  holding  of  Institutes  served  well  in  some  cases  to 
concentrate  local  efforts  for  specific  purposes,  as,  for  example,  the  coop- 


26  UNIVERSITY  OP    CALIFORNIA. 

participation  in  the  discussions  which  have  arisen.  A  file  has  been  kept 
of  the  matters  of  greatest  interest  which  have  been  presented,  so  that  an 
extended  report  of  the  Institute  proceedings  can  be  prepared  for  publi- 
cation if  arrangements  should  be  made  for  it.  It  is  very  desirable  that 
such  report  should  be  provided  for.  In  this  way  a  far  greater  distribu- 
tion of  the  benefits  of  the  efibrt  could  be  secured  and  wider  interest 
aroused.     It  is  customary  in  other  States  to  provide  for  such  publication. 

EDWARD  J.  WICKSON, 
Associate  Professor,  in  charge  of  Farmers'  Institutes. 


REPORT  ON  EUROPEAN  AGRICULTURAL   SCHOOLS,   ETC.  41 

printed  in  the  transactions  of  these  societies,  a  French  translation  of 
the  bulletin  on  "Climate  and  Soils"  has  since  been  published  in 
"Annales  de  la  Science  Agronomique,"  the  official  report  of  experiment 
station  work.  Thus  our  relations,  exchanges,  and  correspondence  with 
agricultural  scientific  centers  abroad  have  been  materially  extended; 
and  much  valuable  material  is  constantly  coming  to  us  that  in  the 
ordinary  course  of  events  would  not  have  reached  us  until  it  was  anti- 
quated, if  at  all. 

I  may  thus  hope  that  even  from  a  purely  utilitarian  standpoint,  my 
year's  vacation  has  not  been  without  permanent  benefit  tothe  State  and 
to  the  University. 

E.  W.  HILGARD. 

June,  1894. 
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THE  WORK  OF  AMERICAN  EXPERIMENT  STATIONS. 

By  E.  W.  HiLGABD. 


[This  brief  statement  of  views  upon  some  of  the  features  of  the  work  of  the  American 
Experiment  Stations  was  originally  prepared  for  "  Garden  and  Forest,"  and  it  is  repro- 
duced in  this  place  in  the  hope  that  it  may  contribute  something  to  a  general  under- 
standing of  the  scope  and  purposes  of  station  work. — E.  W.  H.] 


The  occasional  expressions  of  dissatisfaction  with  the  work  of  our 
Experiment  Stations  are  symptoms  which  it  is  desirable  should  be  met 
by  a  careful  diagnosis  and  rational  treatment,  to  prevent  their  developing 
into  a  form  which  might  bring  serious  trouble  to  the  system  of  which  as 
such,  we  may  justly  be  proud. 

For,  the  organization  of  the  American  stations  is  undoubtedly  much 
better  calculated  to  bring  about  unity  of  action  and  parallel  work  than 
is  the  case  in  the  German  stations,  so  many  of  which  depend  for  their 
existence  upon  the  good-will  of  local  societies  or  communities,  to  the 
demands  of  which  they  must  cater  as  far  as  possible.  While  the  latter 
condition  is  one  that  may  at  the  first  blush  be  considered  an  undesirable 
handicapping,  yet  I  believe  that  it  has  been  largely  instrumental  in 
bringing  about  the  high  usefulness  and  the  esteem  in  which  these  sta- 
tions are  held  by  the  agricultural  population. 

I  think,  in  fact,  that  not  only  is  this  fulfillment  of  the  wishes  and  the 
answering  of  the  practical  questions  of  the  local  agricultural  populations 
a  legitimate  function,  but;  one  of  the  chief  conditions — the  raison  d'etre  of 
their  existence  in  this  country  at  this  time.  The  discussions  had  in 
Congress  before  the  enactment  of  the  Hatch  bill  show  clearly  that  the 
usefulness  of  the  stations  to  the  population,  and  not  merely  the  develop- 
ment of  agricultural  science  as  such,  was  the  leading  argument  that 
carried  the  bill.  It  is  quite  natural,  then,  that  a  failure  to  fulfill  the 
expectations  entertained  in  this  respect  should  lead  to  unfavorable  criti- 
cism, which  may  in  the  end  involve  serious  danger  to  the  system.  That 
to  a  great  extent  such  expectations  were,  and  are,  unreasonable,  and 
incapable  of  fulfillment  under  the  circumstances  and  within  the  time- 
limit  of  the  existence  of  the  stations,  is  quite  true;  but  that  fact  supplies 
a  major  reason  for  enlisting  the  interest  and  the  understanding  of  the 
farmers  most  actively  in  behalf  of  the  station  work. 

It  has  been  alleged,  and  somewhat  persistently,  that  such  a  policy 
would  be  unscientific  and,  as  it  were,  beneath  the  dignity  of  the  stations. 
To  this  allegation  I  most  emphatically  demur.  We  are  very  far,  in  this 
new  country,  from  being  in  possession  of  even  any  considerable  portion 
of  all  the  facts  bearing  upon  the  success  or  failure  of  agriculture  in  the 
several  portions  of  our  immense  domain.  Over  a  very  large  portion  of 
this  area,  the  questions  that  confront  the  farmer,  and  therefore  the  prob- 
lems that  should  be  solved  for  him  by  the  experiment  stations,  are  wholly 
dissimilar  from  those  that  form  the  legitimate  subject  of  investigation 
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printed  but  for  the  legal  requirement  that  bulletins  shall  be  issued  at 
least  once  every  three  months.  While  this  provision  is  in  some  respects 
a  salutary  one,  yet  in  view  of  the  necessarily  long  duration  of  valid 
experiments  in  agriculture,  it  almost  necessarily  results  in  the  publica- 
tion of  a  good  deal  of  matter  which  might  as  well  not  have  seen  the 
light  at  all,  or  until  **  it  should  have  been  better  digested." 

There  is  one  point  that  should  be  most  jealously  guarded  by  our 
stations  and  all  those  interested  in  the  progress  of  agriculture,  namely, 
the  occasional  attempts  at  interference  in  the  staff  appointments  by 
political  or  local  influences  having  no  relation  whatever  to  the  legiti- 
mate work  before  them.  Nothing  can  be  more  fatal  to  the  success  of 
that  work,  and  nothing  but  stout  and  determined  resistance  to  all  such 
interference  based  upon  **  pulls,"  the  spoils  system,  or  any  other  consid- 
eration than  that  of  fitness,  should  meet  such  attempts  on  the  part  of 
station  men. 

There  can  be  no  doubt,  also,  that  in  order  to  meet  the  large  demand 
for  properly  qualified  men  at  our  stations,  more  special  but  still  broad 
training  in  that  direction  is  needed  on  the  part  of  our  young  men.  For 
since  agricultural  science  involves  the  application  of  almost  every 
branch  of  natural  science,  from  the  fundamental  physics  to  the  utter- 
most confines  of  biology,  the  mere  specialist  in  physics  or  in  biology  is 
of  but  very  limited  usefulness  in  station  work.  The  very  broadness  of 
view  required  in  it,  constitutes  one  of  it  chief  attractions,  but  also  one 
of  its  greatest  diflSculties. 


I. 


REPORTS  ON  GENERAL  WORK  IN  THE  AGRICULTURAL 

LABORATORIES. 


Analyses  of  Soils,  Alkali  and  Alkali  Soils,  Waters,  Rocks  and 
Minerals,  Fertilizers,  Gypsum,  Fruits  and  Vegetable  Products 
(Food  Material,  Figs,  Oranges,  Lemons,  Prunes,  Apricots,  Plums, 
Bananas,  Olives,  etc.);  Discussion  of  the  Same  and  Related 
Subjects. 
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The  soil  is  composed  chiefly  of  clay  and  finest  silt,  which  give  it  a 
high  capacity  for  holding  water.  In  its  chemical  composition  the  soil  is 
above  the  average  of  the  lands  of  the  foothills  in  richness;  especially  in 
phosphoric  acid  and  lime.  Its  durability  is  also  assured,  because  of  the 
large  amount  of  clay  present,  which  acts  as  a  storage  reservoir  for  plant 
food.  Its  tilling  qualities  are  excellent,  as  indicated  by  the  large  lime, 
iron,  and  humus  percentages,  which  with  good  drainage  tend  to  keep  the 
clay  in  a  flocculated  condition. 

No.  863.  Red  foothill  soil,  from  ridges  south  of  Grass  Valley,  Nevada 
County,  at  an  elevation  of  2,500  feet  above  the  sea.  It  overlies  the 
ancient  auriferous  gravel  deposits  to  a  depth  of  6  to  10  feet.  The  timber 
growth  consists  of  spruce,  cedar,  fir,  and  different  kinds  of  pine,  and 
some  black  oak.  On  wetting,  the  color  darkens  and  the  soil  becomes 
slightly  plastic.  The  soil  is  described  in  the  Report  on  the  Experiment 
Stations  for  1888-89,  and  the  chemical  analysis  also  given.  Its  me- 
chanical composition  is  as  follows: 

No.  863.    Red  Soilt  Grass  Valley^  Nevada  County, 

Coarse  materials  above  0.5  mm.  in  diameter 6.eO 

Fine  earth..  94.40 


Silt 


100.00 
Mechanical  Analysis  of  Fiiie  Earth, 

Colloid  clav 24.7a 

'<0.1fl5  mm.  hydraulic  value 2L9& 

0.25  mm lasi 

0.6   mm 2^ 

1.0   mm 6.81 

2.0   mm 6.77 

4.0  mm 7,4S 

8.0  mm 10.05 

16.0  mm 4.44 

32.0  mm 2.88 

64.0  mm 75 


Sand 


97iSl 

Hjreroscopic  moisture  (absorbed  at  15®) 14.20 

Water  capacity  of  soil 58.07 

Water  capacity  of  fine  earth 53.70 

The  large  amounts  of  the  finest  sediment,  including  the  clay,  gives  to 
the  soil  its  high  moisture  and  water-capacity  percentages.  The  clay  is, 
according  to  the  chemical  analysis,  largely  composed  of  aluminic  hydrate, 
for  the  36.4  per  cent  of  alumina  in  the  soil  would  require  some  40  of 
soluble  silica  to  form  clay,  whereas  there  is  but  about  11  per  cent,  thus 
leaving  fully  20  per  cent  of  alumina  in  the  hydrated  state.  In  its  capacity 
for  attracting  moisture  from  the  atmosphere  this  soil  stands  above  all 
others  but  one  of  the  State  thus  far  examined,  while  in  the  water  capac- 
ity of  its  fine  earth  it  stands  sixth  in  the  table  given  elsewhere. 

No.  986.  Sandy  adobe  soil  from  University  vineyard  plot,  Cupertino^ 
Santa  Clara  County.  This  sample  was  collected  for  the  Columbian 
World's  Fair.  The  description  and  chemical  analysis  of  this  soil  is  given 
in  the  Experiment  Station  Report  for  1887.  In  chemical  composition 
the  soil  contains  large  percentages  of  potash,  phosphoric  acid,  and  lime. 
Its  mechanical  composition  is  as  follows: 
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B.    GREAT  VAIiliBY. 


Alluvial  soils  of  Sacramento  River,  from  peach  and  cherry  orchards 
of  D.  D.  Gammon,  Courtland,  Sacramento  County.  An  air-dried  por- 
tion of  each  soil  was  leached  and  the  liquid  examined,  with  the  follow- 
ing result: 


Peach 

Cherry 

Orchard. 

Orchara. 

.112 

.oei 

.046 

.028 

.012 

.018 

.054 

.04& 

23.64} 

19.78) 
a97V    30.77 

6.81V  40.62 

11.17) 

4.02) 

11.16 

20.33 

48.22 

48.90 

Per  cent  of  matter  soluble  in  water 

Again  soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter 

Percentage  Composition  of  the  ^luhle  Matter. 

Sodium  carbonate 

Sodium  chloride 

Sodium  sulphate 

Calcium  ana  magnesium  salts 

Organic  matter 


100.00 


100.00 


The  alkali  in  these  two  soils,  while  quite  "  black  "  from  the  presence 
of  carbonate  of  soda,  is  fortunately  not  in  amounts  suflBcient  to  produce 
any  prominent  injury  to  the  trees.  The  use  of  gypsum  on  the  soil  will 
readily  prevent  any  possible  damage.  There  is  a  good  percentage  of 
phosphoric  acid  in  each  soil. 

No.  1636.  Reddish  soil,  from  Manton,  Tehama  County;  sent  by  M. 
W.  Woodward.  It  represents  a  district  fifteen  miles  square,  which  is 
being  rapidly  planted  in  fruit  trees. 

No.  1636.    Reddish  Soil  from  Manton,  Tehama  County. 

Coarse  materials>0.5  mm 12.00 

Fine  earth 88.00 

lOOXX) 
Analysis  of  Fine  Earth, 

Insoluble  matter 15.67f     Antt^ 

Soluble  silica 25.12)      *"•"' 

Potash  (K«0) : 60 

Soda(Na20) .26 

Lime(CaO) 81 

Magnesia  (MgO) 1.14 

Br.  ox.  of  manganese  (Mn304) .Oft 

Peroxide  of  iron  (FcoOa) 18.20 

Alumina  (AUOa)....'. 24.10 

Phosphoric  acid  (PjO 5) .26 

Sulphuric  acid  (SO 3) 04 

Carbonic  acid  (COj) 

Water  and  organic  matter V^M 

Total 90.71 

Humus 2.00 

Ash 61 

Soluble  phosphoric  acid 00 

Silica .25 

Hygroscopic  moisture  (absorbed  at  15°  C.) 11.92 

This  soil  is  remarkable  for  its  large  amount  of  soluble  matter,  and 
especially  of  soluble  silicates  (probably  60  per  cent).  Its  phosphoric 
acid  is  also  unusually  high,  its  potash  and  lime  fair,  and  its  humus  large. 


.  •  •  • 
•  »  •  t « 


••  • 
•  •  • 


•  • 


' » * 


«  •    » 
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The  chemical  analysis  shows  that  the  6  per  cent  of  alumina  present 
is  probably  all  combined  with  the  soluble  silica  to  form  true  clay,  and 
th6  hygroscopic  moisture  and  water  capacity  is  due  chiefly  to  the  fine 
earth  present.     The  latter  is  about  an  average  for  sandy  land. 

No.  1678.  Alkali  silt  soil,  from  the  Culture  Experiment  Station, 
Tulare;  this  is  from  a  large  sample  taken  for  purposes  of  chemical  and 
physical  tests  in  the  solution  of  the  alkali  problem. 

As  received,  it  formed  large  chunks  or  clods,  representing  the  hardpan 
into  which  black  or  carbonated  alkali  transforms  any  soil  containing 
suflScient  clay  to  give  it  cohesion.     It  is  mouse-gray  in  color. 

On  wetting  the  dry  mass  it  softens  quickly,  although  while  moist  in 
the  clod  water  fails  to  penetrate  it.  In  leaching  out  the  alkali  it  is 
necessary  to  operate  somewhat  quickly,  as  in  the  course  of  longer  time 
it  settles  down  into  a  compact  mass  almost  impervious  to  water.  It  was 
leached  prior  to  the  mechanical  analysis,  which  resulted  as  follows: 

No.  1678.    Alkali  Silt  Soilf  Tulare  Experiment  Station.— Mechanical  Analysis  of  Fine  Earth' 

Colloid  clay 10.42 

'<0.2i5mm.  hydraulic  value 21.76 

0.26  mm a08 

0.6  mm 2.82 

1.0  mm. 6.48 

2.0  mm 7.66 

4.0  mm iai9 

8.0  mm 13JH 

16.0  mm 6.28 

32.0  mm 10.68 

64.0  mm 2.08 


8Ut 


Sand 


93.81 
Hygroscopic  moisture  (absorbed  at  15®  C.) 6.41 

According  to  this  analysis  this  is  a  sandy  or  silty  loam,  which  should 
till  readily  at  all  times,  as  is  actually  the  case  where  it  is  not  contami- 
nated with  black  alkali.  But  where  that  alkali  is  present  to  any  large 
extent  it  stubbornly  resists  the  plow  so  that  the  pick  and  crowbar  must 
be  used  to  loosen  it. 

No.  1466.  Soil  from  Miramonte,  Kern  County,  Sec.  17,  T.  26  S.,  R. 
23  E.;  sent  by  G.  A.  Raymond,  Rancho  Palma.  **The  sample  is  taken 
from  the  fig  orchard,  and  represents  a  large  streak  running  from  south- 
east to  northwest,  and  probably  covers  200  acres  in  this  section.  Every- 
thing does  well  in  this  soil,  even  when  it  is  new  and  without  previous 
cultivation.  The  growth  of  trees  on  it  last  spring  (1890)  was  immense. 
On  it  are  fig  trees  (White  Adriatic),  now  in  their  third  year  from  the 
nursery,  with  trunks  4  to  6  inches  in  diameter,  with  corresponding  tops. 
They  have  made  a  heavy  growth  this  year,  though  setting  but  little  fruit. 
The  soil  bakes  hard  when  flooded.     It  is  tillable  when  moist." 

No.  1406.    Fig  Soil  from  Miramonte^  Kern  County. 

Coarse  material s>0.6  mm 1.00 

Fine  earth 99.00 

100.00 
Analysis  of  Fine  Earth. 

Insoluble  matter 6L93>     -^a- 

Soluble  silica 14.88f     ^^'^'^ 

Potash  (K-0) .•..- 1.04 

SodaCNaJO) 29 

Lime(CaO) 1^ 


^(ii 


Magnesia  (MgO) 1.24 
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O.    OOAST  RANGE. 

No.  1647.  Redwood  soil,  from  the  land  of  Colonel  J.  B.  Armstrong, 
Guerneville,  Sonoma  County.  Collected  for  the  Columbian  Exhibition  by 
Colonel  Armstrong.  The  soil  has  a  heavy  redwood  forest  growth  and  is 
but  little  cultivated,  though  highly  productive  of  grapes  and  deciduous 
fruits. 

No.  1647.    Redwood  SoU^  QuemevilU^  Sonoma  County, — Analysis  of  Fine  Earth, 


Chemical  Analysis. 

Insoluble  matter 65.47)    .,^00 

Soluble  siUca 9.86f   ^^'^ 

Potash  (K«0) 99 

Soda(Na,0) 16 

Lime(CaO) 90 

Magnesia  (MgO) L97 

Br.oz.of  manganese  (Mn304) 03 

Peroxide  of  iron  (FejO,) 5.77 

Alumina  (AI2O3) 7.69 

Phosphoric  acid  (P2O5) 16 

Sulphuric  acid  (SO,) .02 

Caroonic  acid  (CO,) 

Water  and  organic  matter 6.50 


Mechanical  Analysis, 

CoUoid  clay... 16.54 

'  <.25  mm.  hydraulic  value 16.86 

.25  mm 3.67 

Silt    -!     .5    mm 3.44 

1.0    mm 4.09 

2.0    mm 7.21 

4.0    mm 9.82 

8.0    mm 13.36 

Sand«!l6.0    mm 7SS 

32.0    mm 9.04 

,64.0    mm 6.76 

96.90 
Hygroscopic  moisture  (absorbed  at 

15^0.) 6.14 

Watercapacity 62.30 


Total 99.52 

Humus - .62 

Ash  27 

Soluble  phosphoric  acid .06 

SiUca 10 

This  is  a  first-class  soil,  and  highly  productive  when  planted  in  grapes 
and  deciduous  fruits.  Its  percentage  of  potash  is  very  high,  its  phos- 
phoric acid  good,  and  its  lime  fair.  There  is  less  humus  than  might  be 
expected  from  a  forest  soil.    Its  water  capacity  is  remarkably  high. 

Soils  of  Alexander  Valley,  5  miles  east  of  Healdsburg,  Sonoma 
County;  sent  by  Alex  J.  Young,  San  Francisco. 

No.  1.  **Soil  of  bottom  land  from  flats  bordering  the  creek.  Depth 
of  soil  unknown,  but  not  less  than  10  feet.  Water  is  found  in  wells 
dug  on  this  land,  at  a  depth  of  25  feet  during  summer  months.  The 
land  is  well  protected  from  winds,  except  from  the  south.  The  tempera- 
ture in  summer  is  often  high,  with  occasional  fogs;  in  winter  it  is  subject 
to  somewhat  severe  frosts." 

The  soil  is  a  loam,  dark  from  organic  matter,  which,  when  burnt  off, 
leaves  the  soil  reddish  in  color,  similar  to  that  of  the  hills.  It  is 
gravelly,  but  with  water  is  plastic.  The  percentage  of  phosphoric  acid 
is  very  low. 

No.  2.  "  Dark  red  soil  taken  from  an  elevated  plateau  about  125  feet 
above  the  creek.  The  land  is  at  present  uncleared,  and  is  covered  with 
a  heavy  growth  of  manzanita,  madrone,  white  and  black  oaks,  and  fir 
trees.  The  situation  is  somewhat  exposed,  but  less  subject  to  frosts 
than  the  bottom  lands.  The  depth  of  the  soil  is  unknown,  but  at  four 
feet  the  soil  is  identical  with  that  of  the  surface." 

The  soil  is  rather  stiff,  its  lumps  not  yielding  very  readily  to  water. 
The  percentage  of  phosphoric  acid  is  low. 

No.  1655.  Red  vineyard  soil  of  Napa  Valley,  from  the  vineyard  of  H. 
W.  Crabb,  3  miles  east  of  Oakville  and  1  mile  from  hills,  Napa  County. 
Vegetation  originally  white  or  "  foothill"  oaks.  The  soil  is  a  reddish- 
gray  loam,  containing  considerable  angular  gravel. 
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On  comparing  the  above  with  previous  analyses  of  adobe  soils  from 
near  the  same  locality  taken  to  one  foot  depth  only,  we  find  one  third 
more  clay,  while  the  amount  of  fine  silt  is  almost  the  same  in  all.  There 
are  also  differences  in  the  amounts  of  coarser  materials. 

The  percentages  of  potash  and  lime  are  much  greater  in  this  sample, 
while  that  of  phosphoric  acid  is  about  an  average  of  the  analyses  pre- 
viously made.  The  humus  content  is  materially  much  less  (about  one 
half)  in  this  3-foot  sample  than  in  the  surface  soil  of  12  inches 
depth  formerly  analyzed. 

Soils,  subsoilsy  etc,  from  Sequel  Valley,  Santa  Cruz  County;  sent  by 
Mrs.  M.  N.  Clark  and  Marston  Niles  of  Santa  Cruz.  The  valley  lies 
along  Sequel  Creek,  which  flows  southward  into  Monterey  Bay. 

'*  The  ranch  from  which  the  soils  were  taken  is  three  miles  from  the 
bay.  Here  the  valley  is  one  third  of  a  mile  wide,  and  on  each  side  is 
bounded  by  hills  about  200  feet  high.  The  slope  on  the  east,  near  which 
the  creek  flows,  is  very  steep  and  well  timbered  with  oak  and  redwood; 
the  hills  on  the  west  are  much  less  abrupt,  and  chiefly  pasture  lands^ 
and  only  in  the  gulches  have  redwood  growth.  This  side  (on  which  the 
ranch  is  located)  slopes  gently  to  the  creek,  in  places  falling  off  suddenly 
into  successive  low  terraces.  The  valley  continues  southward  for  about 
two  miles  toward  the  bay,  when  the  side-hills  sink  down  and  the  valley 
presents  a  plateau  of  about  80  feet  in  height,  thence  to  the  bay.  To  the 
northward  the  valley  continues  some  miles  with  about  the  same  width^ 
and  then  the  land  rises  into  what  is  known  as  ^Highland'  and  'Sky- 
land  '  of  the  Santa  Cruz  Mountains." 

Five  samples  of  soil,  with  their  respective  subsoils,  underclays,  etc.,  te 
depths  of  several  feet,  in  all  about  thirty  specimens,  were  taken  and  sent 
as  representative  of  the  tract.  Two  typical  soils  are  presented  in  this 
collection — a  grayish  sandy  soil  of  the  lower  portion  of  the  valley,  and  a 
black  "  redwood  soil"  of  the  higher,  at  an  elevation  of  about  50  feet  above 
the  creek.  The  soils  are  deep,  and  no  change  occurs  in  tint  at  a  less 
depth  than  12  inches,  and  in  some  cases  several  feet.  Both  soils  are 
poor  in  phosphoric  acid,  and  require  of  course  the  application  of  super- 
phosphates or  bone-meal,  for  full  productiveness. 

No.  1693.  Dark  soil,  from  Paso  Robles,  San  Luis  Obispo  County;, 
sent  by  Van  R.  Elliott.  The  samples  are  from  the  first  bench  west  of 
the  Salinas  River,  in  the  town  of  Paso  Robles.  The  soil  is  12  or  14  feet 
deep,  underlaid  by  5  feet  of  sand  and  4  inches  of  cemented,  round 
bowlders.  The  analysis  was  made  by  Marvin  Curtis,  laboratory 
assistant. 

No.  1693.    Soil  from  Paso  Robles^  San  Luis  Obispo  County. 

Coarse  material8>0.6  mm 65.00' 

Fine  earth 46.00 

100.00' 
Analysis  of  Fine  Earth. 

Insoluble  matter 7158)     aflqrv 

Soluble  silica 11.72)     "^'^ 

Potash  (KjO) ^ 61 

SodaCNaaO) 08- 

Lime(CaO) 1.04 

Magnesia  (MgO) •34 

Br.  ox.  of  manganese  (Mn304) 01 

Peroxide  of  iron  (FcjOs) « 3.06> 

Alumina  (AUOj) 3.20 

Phosphoric  acid  (P2O5) .29- 
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Additional  Soils  Sent  for  Partial  Examination. 


Soil. 


Locality. 


Coanty. 


Sender. 


Soil 

Yellow  loam  soil,  subsoil.. 
Dark  " prairie  "  loams  (2).. 

White  pasture  soil 

Red  hiU  soil 

Dark  chocolate  valley  soil. 

Dark  loam  hillside  soil 

Red  clay  subsoil 

Hillside  soil  and  subsoil... 

Soil  and  subsoil 

Soil  and  subsoil 

Dark  loam  soil 

Deep  red  plateau  soil 

Red  gravelly  clay  soil  and 

subsoil 

Stiff  foothill  clay  soil  and 

subsoil 

Stiff  clay  soil  and  subsoil.. 

Red  mountain  soil* 

Red  mountain  subsoil  *> 

Clay  soil,  subsoil 

Clay  soil 

Clay  adobe 

Black  adobe 

Dark  red  hill  soil 

Black  adobe 

Dark  adobe  soil*' 

Light  soil* 

Son* 

Dark  clay  soil,  subsoil 

Soil' 

SubsoiU 

Adobe  soils  (3) 

Red  loam  soil 

Gravelly  clay  subsoil 

Reddish  loam  soil 

Red  clay  subsoil 

Dark  loam  soil  and  subsoil 
Dark  sandv  hillside  loam.. 

Light  sandy  soil 

Sou 

Soil 

Soil 

Dark  loam  soil 

Soils  and  subsoils  (7) 

Light  sandy  loams  (5) 


Bridgeville 
Eureka 


t 


Happy  Valley 
\   


^  Dry  Creek  Valley,  near 
Healdsburg 

[  Los  Guilicos 

-  Alexander  Valley 


Glen  Ellen 


\  Napa 


\ 


Rancho  del  Vslle 


[  San  Leandro 


[  Evergreen 

Watson  ville , 

Campbell  Station. 

\  Near  San  Jos^  . .. 

San  Jos€ 


Los  Gatos 


'-  Cayucos 


Paso  Robles  .. 
Santa  Barbara 
Carpenteria... 
Santa  Barbara 
Piru  Ranch.. - 
Santa  Maria  .. 


Humboldt 

Humboldt 

Humboldt 

Lake 


Sonoma 

Sonoma. 
Sonoma. 

Sonoma. 

Nai>a  ... 


Alameda 


Alameda 

Santa  Clara 

Santa  Clara 

Santa  Cruz 

Santa  Clara 

Santa  Clara 

Santa  Clara 

Santa  Clara 


E.  C.  Mason. 

Frultland  Ra'ch. 
M.  R.  Jager. 

A-  Beverly. 


C.  W.  Keys 


t...  S.  A.  Kams. 
.Ed.  Anderson. 

.Alex.  J.  Young. 


Mrs.O.Gordenker. 


£.  P.  Blagrove. 


A.  O.  Piatt. 


E.  Musson. 

Mrs.  KN.  Fuller. 

.W.  H.  Robinson. 

C.  H.  Rogers. 

£.  C.  Armstrong. 

...Geo.  Goodacre. 

E.  Geisel. 


B.  L.  Bartlett. 


S.  Luis  Obispo .. 

S.  Luis  Obispo .. 
Santa  Barbara.. 
Santa  Barbara .. 
Santa  Barbara .. 

Ventura 

Santa  Barbara.. 


Rev.  S.  Slocombe. 

V.  R.  EUiot 

P.  Rice. 

...C.  Lillingston. 

J.  J.  Perkins. 

Leslie  F.Gay. 

....T.N.  Warner. 


•The  red  mountain  soil  contains  .106  per  cent  of  lime  and  .112  per  cent  of  phosphoric 
acid. 
>>The  subsoil  contains  .154  per  cent  of  lime  and  .123  per  cent  of  phosphoric  acid.    • 
<:The  dark  adobe  soil  contains  .70  per  cent  of  lime  and  .43  per  cent  of  phosphoric  acid. 
<^The  li^ht  soil  contains  .52  per  cent  of  lime  and  .27  per  cent  of  phosphoric  acid. 
'The  soil  contains  .18  per  cent  of  phosphoric  acid. 

'The  soil  contains  .99  per  cent  of  lime  and  .05  per  cent  of  phosphoric  acid. 
(The  sub-soil  contains  1.93  per  cent  of  lime  and  .15  per  cent  of  phosphoric  acid. 


D.     SOUTH  OALIPORNLA.. 

No.  1284.  "Adobe^^  soil  from  the  moist  lands  bordering  Chino*Creek, 
South  California  Experiment  Station,  near  Pomona.  A  mouse-colored, 
moderately  heavy  loam,  somewhat  silty:  the  dry  lumps  crush  quite 
readily  between  the  fingers,  and  show  little  or  no  grit.  With  acid  there 
is  efiTervescence  because  of  the  presence  of  carbonate  of  lime;  on 
wetting,  the  color  deepens  considerably,  and  when  kneaded  the  soil 


gaadjaoll  and  mbMll ....... 

Bedaub  loun 

Soil 

AlliiTlsllouiis(S) 

Alkali  aoO  ftnd  onut 

Red  sandy  loam  and  sabaoil . 

Red  soil  and  sabeoll 

Dark  caloarooa  loiiin  soils  (2) 

Gray  soil 

Dark  clay  soil 

Stiff  clay  soil 

Loam  soils  (3) 


Jfittwaaoa. . 

Stlwanda. .. 

AntetopeValltqr 

Rivwm 

An  tolope  Valley 

Point  Loma 

Chnla  Vista  .... 

Otay  Mesa 

Otay  Mesa 

Otay  Mesa 

Otay  Mesa 

EI  Toro 


aan  ncmaioino. 
8aiiB«Riaidliio. 

Loa  Angalet 

Los  Angeles 

Los  Angeles 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

Orange  


.!>.  nawoa  iUMs. 
.G.  Newton  Ross. 

L.  T.Rogers. 

W.  J.  Wedemyer. 
.P.  B.  Mathiason. 

H.  Metcalf. 

F.W.  Reid. 

.H.  M.  Fortesque. 
.H.  M.Fortesque. 
~H.M.  Fortesque. 
.H.  M.  Fortesque. 
.  E.  Petrie  Hoyle. 


»lt  contains  0.3  per  cent  of  phosphoric  acid. 


THB   DIGESTION  OF  SOILS   FOR   ANALYSIS. 
By  K  W.  HiLGABD  and  M.  £.  JxrrA. 

Of  late  years  the  propriety  of  preparing  the  soil  extract  for  general 
analysis  by  digestion  in  beakers  covered  with  a  watch  glass,  as  mostly 
practiced  heretofore,  has  been  called  in  question;  chiefly  on  the  ground 
that  under  such  conditions  the  chlorhydric  acid  employed  might  vary 
in  strength  in  consequence  of  evaporation.  It  has  therefore  been  pro- 
posed to  carry  out  the  digestion  in  closed  flasks  under  what  is  supposed 
to  be  rigorously  uniform  conditions,  and  within  a  shorter  time. 

While  too  much   importance  cannot  be   attached  to  uniformity  of 
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methods  in  soil  analysis,  there  is  a  limit  beyond  which  it  is  idle  to 
attempt  to  go,  as  regards  the  strength  of  acid  employed  in  digestion. 
For  unless  we  were  to  vary  the  amount  or  strength  of  the  original  acid 
in  accordance  with  the  greater  or  less  amount  of  soluble  matter  in  the  soil 
(ranging  all  the  way  from  40  per  cent  and  even  more,  to  7  per  cent  only), 
the  strength  of  the  acid  mv^t  vary  not  inconsiderably  during  digestion, 
unless  either  an  indefinitely  large  quantity  of  the  same  were  employed,  or 
a  preliminary  determination  were  made  for  each  soil  before  proceeding 
to  the  actual  preparation  of  the  soil  solution.  Either  expedient  is  liable 
to  serious  objections;  it  therefore  becomes  a  matter  of  importance  to 
determine,  directly,  the  extent  of  the  variations  to  which  the  acid  is 
liable  under  the  evaporation  actually  occurring  in  beaker  digestion. 

Leaving  aside  for  the  moment  the  question  of  the  proper  strength  of 
acid  to  be  employed  in  preparing  the  soil  solution,  it  should  be  remem- 
bered that,  as  Kolb  has  elaborately  shown,  chlorhydric  acids  of  constant 
strength  are  obtained  by  free  evaporation  under  the  continued  influence 
of  any  given  temperature  and  pressure. 

BEUAVIOR   OF   CHLORHYDRIC   ACID   UNDER   EVAPORATION. 


The  fact  that  chlorhydric  acid  of  nearly  constant-  strength  (sp.  g. 
1.11  per  cent,  or  23.5  per  cent  HCl)  is  readily  obtained  by  the  distillation 
of  stronger  acid,  originally  led  Dr.  D.  D.  Owen  to  use  such  acid  in  his 
work  on  soils;  and  I  continued  his  practice  on  the  strength  of  his  verbal 
statement  that  such  acid  would  on  the  steam  bath  remain  sensibly  (so 
far  as  needed  in  this  case)  of  constant  strength. 

In  view  of  the  objections  now  made  I  have  thought  it  best  to  once 
more  subject  the  matter  to  experimental  test,  the  results  of  which  are 
given  in  the  table  below.  Fifty  ccm.  of  chlorhydric  acid  of  1.116  sp.  g., 
obtained  by  the  distillation  of  the  last  two  thirds  of  stronger  acid  under 
atmospheric  pressure,  was  evaporated  on  the  steam  bath  to  one  half  its 
bulk;  the  same  diluted  with  10  per  cent  of  water  was  similarly  treated. 
Furthermore,  the  same  experiment  was  made  with  two  procelain  beakers 
("soil  pots")  covered  with  watch  glasses,  being  kept  on  the  steam  bath 
for  five  days,  as  usually  practiced  by  us  in  soil  digestion.  In  the  latter 
two  cases,  the  bulk  had  been  reduwd  to  36  ccm.,  or  by  somewhat  over 
one  fourth  of  the  original  volume. 


strength  of  Acid. 
Per  cent  Anhydrous  HCl. 


Desk  Acid 

Composition 

per  cent 

HCl. 


Desk  acid  in  open  beaker 

Desk  acid  with  10  per  cent  water 

Desk  acid  in  covered  porcelain  beaker 

Desk  acid  with  10  per  cent  water,  in  covered 
porcelain  beaker 


22.96 
20.67 
22.96 

20.67 


Desk  Add 

Evaporated 

to  V^  its 

bulk. 


Desk  Aoid 

Evaporated 

to  5  CO. 


21.49 
21.49 
2L49 

21.49 


20.96 


It  will  thus  be  seen  that  under  the  ordinary  conditions  of  digestion 
as  heretofore  practiced  in  this  laboratory,  the  changes  arising  from  evap- 
oration are  absolutely  insignificant  in  comparison  with  those  unavoid- 
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with  the  humus  and  nitrogen  contents,  is  merely  inserted  to  complete 
the  analyses. 

Below  in  tabular  form  are  given  the  results  obtained: 

Comparative  Analyses  of  Soils  by  Hydrochloric  and  Oxalic  Acids. 


v/>   lA^Q  NOi  1607. 

Black  xiiVi^i  UnlTT-     ^^^*l?^^lL^"'^Jf* 

Conntj. 


aity  Qroundi. 


With  Hydro-!  with  Oxalic 
chloric  Acid,  i        Acid. 


With  Hydro- 
chloric Acid. 


With  Oxalic 
Acid. 


Coarse  material8>0.5  mm. 
Fine  earth 


Analysis  of  Fine  Earth. 


Insoluble  matter 

Soluble  silica 

Potash  (K.O) 

Soda  (NaJj) 

Lime(CaO) 

Magnesia  (MgO) 

Br.  ox.  of  manganese  (Mn304) 

Peroxide  of  iron  (FejOj) 

Alumina  (AI2O.) 

Phosphone  acid  (PjOj) 

Sulphuric  acid  (SOj) 

Carbonic  acid  (COj) 

Water  and  organic  matter 


54.60) 
19.00 


15.00 
85.00 


73JJ0 

.73 

.20 

1.15 

1.08 

.04 

8.43 

7.92 

.19 

.04 


59.81) 
15.37) 


Total. 


Humus 

Humus  ash 

Containing  phosphoric  acid 

Containing  silica 

Humus  nitrogen  in  100  humus 

Humus  nitrogen  in  100  fine  earth... 
Hygroscopic  moisture  (absorbed  at 

15«C.) 


6M 


15.00 
85.00 


75.18 

.73 

.18 

.62 

L04 

.03 

8.26 

7.29 

.19 

.04 


30.00 
70.00 


8a48) 

6.77f 


87.25 

.49 
.15 
.97 
.93 
.05 
4.23 
4.19 
.07 
.04 


eM 


1.40 


99.82 

1.21 
.94 
.04  I 
.69 
18.58 
.203 

11.98 


100.10  ' 


90JQO 

Taoo 


8Q.S4 

.47 
.11 
.41 
M 
XA 
3J6 
8.42 
.07 
.04 


L40 


99.77 

.25 
.20 
.01 
.13  ; 
16.80 
.0421 

1.22 


100.01 


An  inspection  of  the  data  here  presented  shows  that,  on  the  whole, 
hydrochloric  acid  exerts  a  stronger  influence  in  the  soil  than  does  oxalic 
acid;  as  in  both  sets  of  analyses  it  is  noticed  that  the  insoluble  residue 
is,  in  the  case  of  the  hydrochloric  acid  digestion,  about  2  per  cent  higher 
than  is  that  resulting  from  the  action  of  oxalic  acid. 

The  amount  of  potash  (0.78  for  the  adobe  and  0.47  for  the  sandy  soil) 
dissolved  is  identical  in  the  two  treatments,  while  the  quantity  of  lime 
extracted  by  hydrochloric  acid  is  about  twice  that  yielded  by  the  oxalic 
acid,  as  is  indicated  by  the  figures  1.15  and  0.62  for  the  adobe  soil,  and 
0.97  and  0.41  for  the  sandy.  As  regards  magnesia  there  is  very  little 
difference. 

The  percentages  of  iron  and  alumina  are  both  lower  when  oxalic  acid 
is  used  as  the  solvent.  The  water  and  organic  matter  i>ercentage  is  the 
same,  as  it  was  determined  only  in  that  portion  of  the  soil  used  for  the 
phosphoric  acid  determination. 

In  summing  up,  we  might  say  that,  except  in  the  case  of  lime,  the 
results  obtained  by  the  action  of  oxalic  acid  on  soils  could  receive  the 
same  interpretation  as  that  given  to  those  derived  from  the  hydrochloric 
acid  treatment. 
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phoric  acid  are  so  high,  those  found  in  the  humus  ash  are  also  exceed- 
ingly large,  being  0.19  and  0.17,  respectively,  which  are  more  than  twice 
the  total  quantity  usually  contained  in  the  California  soils. 

These  soils  being  located  in  a  calcareous  formation  their  lime  contents 
are  somewhat  high,  but  still  are  less  than  one  half  that  found  as  the 
average  for  the  California  soils,  viz.,  1.08. 

As  to  potash,  while  the  average  of  466  soils  of  the  humid  region  of 
the  United  States  is  only  0.218,  yet  such  percentages  as  are  here  shown 
are  not  uncommon  in  the  lowland  soils  of  even  the  East.  No.  2,  with 
its  0.71  per  cent,  has  little  more  than  the  average,  0.65,  for  California, 
and  No.  3  only  about  four  fifths  of  this  amount. 

Both  these  soils  are  more  than  adequately  supplied  with  humus,  as 
is  indicated  by  the  figures  2.43  and  1.83,  respectively. 


ON  THE  NTTROGBN  CONTENTS  OP  SOIL  HUMUS  IN  THE 

ARID  AND  HUMID  REiQ-IONS. 

By  E.  W.  IIiLQARD  and  M.  E.  Jaffa. 

• 

The  "  organic  "  nitrogen  of  soils  has  usually  been  determined  by  com- 
bustion of  the  organic  matter  in  the  whole  soil,  deducting  in  some  cases 
that  which  was  known  to  exist  in  the  nitrate  form,  from  a  separate 
determination. 

The  combustion  method  is  in  any  case  very  inaccurate,  so  far  as  it  is 
intended  to  give  the  amount  of  humus  nitrogen  in  the  soil.  For  it 
necessarily  includes  the  entire  organic  matter,  which  varies  greatly  with 
the  season,  and  which  may  or  may  not  ultimately  become  wholly  or 
partially  humified.  In  order  to  attain  results  related  definitely  to  the 
content  of  actual  functional  humus,  the  latter  must  be  extracted  from 
the  soil  mass  by  some  solvent  which  discriminates  between  the  different 
forms  of  "organic  nitrogen,"  viz.,  the  humified  and  the  unhumified. 

That  this  cannot  be  done  by  direct  extraction  with  fixed  caustic  alka- 
lies, which  inevitably  not  only  dissolve  unhumified  matters,  but  also 
tend  to  expel  ammonia  from  the  amidic  compounds,  is  manifest.  Their 
well-known  direct  action  in  humifying  the  cellulose  group  of  compounds 
add  to  the  gravity  of  the  objection  to  their  use. 

The  only  method  thus  far  known  which  distinctly  excludes  the 
unhumified  matters  while  eliminating  the  whole  of  the  properly  humi- 
fied portions,  is  that  of  Grandeau:  the  extraction  of  the  soil  first  with 
dilute  acid,  in  order  to  set  the  humic  substances  free  from  their  insoluble 
combinations  with  lime  and  magnesia,  and  their  subsequent  extraction 
with  moderately  dilute  solutions  of  ammonic  or  other  alkaline  hydrates. 
Notwithstanding  the  objections  raised  against  this  method  by  Huston 
and  McBride,  and  its  admitted  inaccuracy  in  the  case  of  acid  soils,  when 
ammonia  is  employed  for  extraction  (ammonia  from  the  solvent  being 
then  chemically  fixed  and  added  to  the  weight  of  the  humus),  its  results 
afford  the  only  clew  we  have  to  the  true  amount  of  active  humus  sub- 
stances in  soils.  The  variations  resulting  from  any  moderate  variations 
in  the  strength  of  the  solvent  or  in  time  of  digestion,  are  insignificant  in 
comparison  with  the  utter  incommensurableness  of  the  results  obtained 
by  any  other  method. 

While  we  have  many  desultory  determinations  of  nitrogen  in  soils 
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lands,"  and  swamps  is  of  course  within  the  humid  regime,  wherever 
situated.  In  the  hill  lands  it  may  easily  happen  that  one  and  the  same 
soil  is  strictly  under  arid  conditions  on  the  ridges,  while  in  the  ravines 
and  hollows,  and  in  ^'  springy  "  places,  it  exists  under  humid  conditions. 
Hence  it  is  necessary,  in  conducting  such  investigations,  to  work  with 
samples  of  perfectly  known  origin. 

Soils  from  Arid  Region. 


1113 
1115 
1291 
1117 
863 

1U7 
1128 
1423 

704 
1159 
1172 
1167 

332 
1607 
1406 
1536 
1281 


1148 
77 

585 

586 
1466 

168 
1284 

506 


UplnndSf  California. 

Slate  soil  (c.  1.)  Ezp.  Sta.,  near  Jackson,  Amador  Co 

Granite  soil  (sd.)  Exp.  Sta.,  near  Jackson,  Amador  Co 

Manzanita  soil  (sd.)  McKay  Tract,  Jackson,  Amador  Co 

Granite  soil  (pine)  (sd.)  Fleming  Tract,  Jackson,  Amador  Co. 

Red  ridge  sou  (1.)  near  Grass  Valley,  Nevada  Co 

Blk.  adobe  soil  (c.)  University  Grounds,  Berkeley,  Alameda  Co 

Loam  soil  (sd.)  front  land,  £zp.  Sta.,  S.  L.  Obispo  Co 

Loam  soil  (sd.)  rear  land,  Kxp.  Sta.,  S.  Ij.  Obispo  Co 

Chocolate  colored  soil  (L)  Carisa  Pl'n.,  S.  L.  Obispo  Co 

Fresno  Plains  (sd.)  Central  Colony,  Fresno  Co 

Plains  soil  (sd.)  Exp.  Sta.,  Tulare  (Jo 

Red  lands  soil  (c.  1.)  12  miles  east  of  Tulare,  Tulare  Co 

Black  lands  soil  (c.  1.)  3  miles  west  of  Tulare,  Tulare  Co 

Plateau  soil  (L)  near  Mojave  Station,  Kern  Co. 

Plateau  soil  (sd.)  nr.  Lancaster  (Mojave  Pl'n.),  L.  Angeles  Co. 

Red  soil  (sd.  I.)  Arlington  Heights,  Riverside  Co 

Brownish  soil  (1-)  Windsor  Tract,  Arlington  Heights 

Reddish  mesa  soil  (sd.)  Exp.  Sta.,  nr.  Cnino,  Los  Angeles  Co. 

Average  of  uplands 

Lowlands^  California. 

Swale  soil  (sd.)  Exp.  Sta.  Tract,  S.  L.  Obispo  Co 

Alluvial  soil  (1.)  8.E.  cor.  Tulare  I>ake,  1878,  Tulare  Co 

"Wire  grass"  soil  (1.)  near  Visalia,  Tulare  Co 

Tulare  Plains  soil  (sd.)  east  of  Outside  Creek 

Loam  soil  (sd.)  Miramonte,  Kern  Co 

Santa  Clara  River  alluvium  (st.),  Santa  Paula,  Ventura  Co.. 
Adobe  or  moist  soil  (c.)  Exp.  Sta ,  nr.  Chino,  S.  Bernardino  Co. 
Colorado  River  alluvium  (st.)  near  Yuma,  San  Diego  Co. 

Average  of  lowlands 


.54 

16.60 

.85 

13.20 

.76 

14.34 

.80 

15.27 

2.89 

13.91 

1.20 

18.58 

.66 

16.06 

.55 

17.27 

.39 

14.36 

.60 

18.66 

.37 

16.75 

.72 

14.75 

1.66 

18.19 

.28 

12.50 

.25 

16.80 

.30 

15.00 

.20 

18.00 

.58 

15.50 

.75 

15.87 

1.16 

9.65 

.47 

9.37 

1.00 

14.10 

1.14 

10.79 

.60 

10.66 

.84 

7.99 

1.99 

10.20 

.75 

7.47 

.99 

10.03 

.090 
.112 
.109 
.123 
.402 
.203 
.106 
.006 
.056 
.112 
.062 
.106 
.902 
.036 
.042 
.045 
.036 
.090 


.101 


.112 
.045 
.148 
.123 
.064 
.067 
.203 
.056 


.102 


Humid  Soils  from  Arid  and  Humid  Regions. 


207 
188 
110 
213 
37 


California. 

Eel  River  alluvium  (st.)  east  of  Ferndale,  Humboldt  County 
Red  mountain  soil  (sd.  1.)  near  Sonoma,  Sonoma  County  .._ 

Putah  Valley  alluvium  (c.  1.)  Dixon,  Solano  County 

Marsh  soil  (sd.  1.)  Novato  Meadows,  Marin  County 

Redwood  valley  soil  (1.)  Pescadero,  San  Mateo  County 

Other  States. 

Bog  soil,  Michigan.  No.  26 

Back-lands  soil  (c.  1.)  near  llouma,  lx)uisiana.  No.  240 

Prairie  soil  (sd.)  Pierce's  Junction,  Harris  County,  Texas  _. 
Red  soil  (1.)  (old  soil)  Kohala  Plantation,  Kauai,  H.  I 

Average 


1.25 

6.96 

2.54 

4.53 

1.71 

4.26 

L54 

6.36 

2.28 

3.07 

*a3.02 

6.08 

5.07 

4.30 

2.13 

H.(iO 

7.80 

2.93 

3.04 

5.24 

.087 
.116 
.072 
.098 
.070 


♦2.012 
.218 
.184 
.229 

.132 


*Intr(Kluced  only  for  comparison  of  the  nitrogen  percentage  in  humas;  omitted  from  averages. 
NoTX.— 0.  stands  for  clay;  L  for  loam;  sd.  for  sand:  st  for  silt.  , 
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51 

863 

67 

68 

1113 

1115 


1645 

10 

110 

8 

9 

233 

6 

1055 

1159 

167« 

1167 

6m 

77 


13< 
12m 

im 

imt 


are,  of  course,  out  of  the  question. 


In  attempting  to  correlate,  quantitatively,  the  soils'  alumina  obtained  by  the  ordinary 
CI  treatment,  With  the  silica  soluble  in  sodic  carbonate  after  the  operation,  it  fre- 


HCl 


*  Landw.  Venuehstationen,  35, 1888,  p.  69  et  seq. 

t  ProceedingB  of  the  Am.  Asa'n  for  the  Adyancement  of  Science,  Portland  meeting,  1873,  page  83. 
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of  the  various  sediments  or  ingredients  to  the  power  possessed  by  soils 
to  absorb  hygroscopic  moisture,  to  their  capacity  for  holding  water,  and 
to  their  power  of  transmitting  water  by  capillarity. 
These  analyses  have  all  been  made  by  means  of  the  soil  elutriator 
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THE   EFFECT  OF  THE  DIFFERENT  INGREDIENTS  UPON   MOISTURE  ABSORPTION. 


"  Clay" — A  glance  at  the  column  of  "  clay  "  percentages  in  the  soils 
show^  immediately  that  there  is  no  very  close  correspondence  or  ratio 
between  the  clay  and  amount  of  moisture  absorbed  by  the  soiL  The 
combined  surface  area  of  the  particles  of  clay  in  a  clayey  soil  is  very 
great,  and  in  the  loose  condition  in  which  they  were  exposed  to  an  atmos- 
phere saturated  with  moisture  at  a  temperature  of  15°  C.  we  would 
naturally  anticipate  a  correspondingly  large  condensation  of  moisture, 
and  that  the  highest  percentage  of  clay  would  bring  with  it  the  highest 
percentage  of  moisture  for  that  soil;  but  such  proves  not  to  be  the  case,  for 
the  red  mountain  soil  with  its  52  per  cent  of  ferruginous  clay  absorbed 
but  13.7  per  cent  of  moisture,  while  the  black  adobe  with  but  32.6  of  clay 
absorbed  14.5  per  cent;  and  an  adobe  ridge  soil  with  33.5  of  clay  could 
be  made  to  take  but  5.1  of  moisture.  Again,  we  find  that  an  alkali  soil 
with  26.1  of  clay  stands  near  the  foot  of  the  column  of  moisture  percent- 
ages with  only  2.6  per  cent.  And  thus  all  down  the  column,  we  con- 
stantly find  high  '*  clays  "  with  comparatively  low  moistures  and  just 
above  each  a  low  clay  with  higher  moisture. 

In  the  following  table  are  arranged  sixteen  of  the  soils  with  highest 
clays  in  their  natural  order,  in  order  to  show  more  clearly  this  variation, 
and  the  rank  of  each  with  reference  t6  moisture: 


No. 


Soil 


Clay 
Percentage. 


Moisture 
Percentage. 


188 

1679 

643 

789 

2 

6 

1 

110 

676 

77 

68 

9 

863 

606 

1655 

986 


Red  mountain  soil 

Adobe  soil 

Black  waxy  soil . . . 

Upland  adobe 

Black  adobe  soil. . 
Black  adobe  soil... 
Black  adobe  soil... 

Alluvial  soil 

Red  volcanic  soil . 

Drv  bog  soil 

Adobe  soil 

Alkali  soil 

Red  soil 

Bottom  soil 

Red  vineyard  soil  . 
Sandy  adobe  soil  .. 


52.24 
44.27 
43.54 
34.16 
33.53 
32.63 
31.93 
31.49 
29.84 
29.79 
26.10 
26.10 
24.78 
23.97 
21.73 
20.54 


18.70 

IIM 

13.51 

9.74 

5.14 

14.53 

7US2 

ia32 

ILll 

10.88 

1L19 

2.es 

14.20 
9.26 
4.20 
5.10 


The  high  percentage  of  *'  clay  "  of  the  red  mountain  soil  is  due  largely 
to  the  iron  oxide  that  it  contains  (26  per  cent  for  the  whole  soil,  a  part 
of  which,  however,  passed  over  into  the  next  silt  class),  so  that  it  should 
properly  give  its  place  to  the  adobes  which  naturally  have  very  large 
clay  percentages,  and  all  with  two  or  three  exceptions  stand  at  the  head 
of  the  moisture  list. 

Among  the  silt  analyses  of  Mississippi  soils  and  subsoils,  given  in  the 
paper  of  Professor  Hilgard,  read  before  the  American  Association  for 
the  Advancement  of  Science,  in  1873,  we  find  an  analysis  of  a  white 
pipe-clay;  its  composition  is: 

Clay 74.65 

Finestsilt 2L15 

Fine  silt 2.00 

Coarser  material 0.86 

The  clay  in  this  may  be  regarded  for  the  most  part  as  kaolinite,  or 
true  clay,  without  the  presence  of  much  of  the  zeolitic  mineral  which 
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Graphic  Curvet. — Another  method  of  illustrating  the  difierenoee  in 
rate  of  ascent  of  water  in  the  several  soiU  is  that  of  curves  throQgh 
spaces  in  which  the  vertical  represent  equal  heights  in  inches,  and  the 
horizontal  spaces  represent  length  of  time  in  days,  ae  shown  in  the 
accompanying  cut. 
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intentional  selection;  such  as  actually  occurred  in  the  cases  of  those 
included  in  the  census  work  of  1880.  The  figures  given  here  are  therefore 
the  result  of  a  summation  of  the  State  averages  as  such,  and  of  their 
division  by  the  number  of  States  represented. 

It  may  be  cursorily  noted  here  that  while  these  two  modes  of  presen- 
tation do  change  the  figures  a  little,  yet  in  either  form  the  same  general 
result  is  outlined  with  striking  accuracy.  It  will  be  noted  that  in  some 
cases  the  averages  for  States  are  not  all  based  upon  the  same  number  of 
analyses.  This  happens  mostly  because  of  omissions  made  in  determi- 
nations, occurring  most  frequently  in  the  case  of  the  item  '' soluble 
silica.-'  It  must  be  understood  that  in  the  earlier  work  the  importance 
of  ascertaining  this  point  in  every  case  had  not  been  thought  of.  Hence 
it  is  entirely  wanting  in  the  analyses  representing  Kentucky  and 
Arkansas,  and  in  all  the  earlier  work  relating  to  Mississippi.  This 
explains  why  in  some  cases  the  averages  of  the  first  two  columns 
(** insoluble  residue"  and  *^ soluble  silica")  do  not  sum  up  correctly  in 
the  third  column,  which,  where  both  determinations  have  been  made, 
should  be  the  sum  of  the  preceding. 

To  amplify  the  evidence  as  much  as  possible  there  are  jilso  given  six 
analyses  from  Colorado,  New  Mexico,  and  Utah,  made  for  the  purpose  of 
ascertaining  the  probable  success  of  sugar  beets,  and  therefore,  as  it 
happens,  representing  characteristic  ^^  mesa  "  or  plateau  lands.  These 
analyses  were  made  in  the  laboratory  of  the  California  Experiment 
Station  by  Mr.  H.  P.  Dyer,  chemist  to  the  Utah  Beet  Sugary,  near  Liehi. 

The  nine  analyses  from  Wyoming,  made  at  the  Experiment  Station 
at  Laramie,  while  perhaps  not  strictly  comparable  because  of  a  somewhat 
different  method  of  preparing  the  soil-solution  (Kedzie's),  are  evidently 
in  line  with  the  rest  from  the  arid  region. 

References  to  Sources  of  Data. 

For  the  analyses  of  soils  from  the  States  of  North  and  South  Carolina,  Georgia,  Florida, 
and  Alabama,  Report  of  IT.  S.  Census  for  1880,  vol.  6. 

For  the  States  of  Mississippi,  I^uisiana,  and  Arkansas,  ibiti.,  vol.  5;  from  the  reports 
of  the  resnective  geological  surveys  and  reconnoissances,  and  partly  from  manuacript 
records  still  unpublished. 

For  Kentucky,  the  reports  of  the  Geological  Survey  of  Kentucky  from  185-  to  the  pres- 
ent time;  analyses  by  Dr.  Robert  Peter. 

For  California,  the  several  reports  of  the  College  of  Agriculture  and  Experiment  Sta- 
tion of  the  University  of  California,  from  1877  to  the  present  time. 

For  Washington  and  Montana,  the  manuscript  records  of  the  Northern  Transconti- 
nental Survey,  from  1880  to  1883. 

For  Utah,  New  Mexico,  and  Colorado,  manuscript  record  of  work  by  H.  P.  Dyer,  Chemist 
to  the  Utah  Sugar  Company,  I^ehi,  U.  T. 

For  Wyoming,  Bulletin  No.  6  of  the  Wyoming  Experiment  Station,  May,  1802. 

The  data  concerning  humus  are  derived  from  investigations  made  at  the  California 
Station.    See  "Agricultural  Science,*' Aprils  1894. 
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LIME  CONTENTS  OF  SOILS   IN  THE   ARID   AND   HUMID  REGIONS. 

Considering  in  this  table,  first,  the  ingredient  under  discussion 
above,  viz.:  limey  a  glance  at  the  column  for  the  two  regions  shows 
a  surprising  and  evidently  intrinsic  and  material  difterence;  approxi- 
mating, in  the  average  by  totals,  to  the  proportion  of  1  to.  12;  in  the 
average  by  States,  1  to  14^.  This  difference  is  so  great  that  no  accidental 
errors  in  the  selection  or  analysis  of  the  soils  can,  to  any  material 
degree,  weaken  the  overwhelming  proof  of  the  correctness  of  the  infer- 
ence drawn  upon  theoretical  grounds,  that  the  soils  of  the  arid  regions 
must  be  richer  in  lime  than  those  of  the  humid  countries.  For  the 
differences  in  derivation  would,  in  view  of  the  prevalence  of  limestone 
formations  in  the  humid  regions  concerned,  produce  exactly  the  reverse 
condition  of  things  from  that  which  is  actually  found  to  exist;  and  if 
further  proof  were  needed,  it  can  readily  be  found  in  the  detailed 
discussion  of  the  analyses  of  the  soils  of  the  arid  areas  forming  the 
contrast.  This  shows  that,  for  instance,  in  Washington  highly  calcareous 
soils  are  directly  derived  from  the  black  basaltic  rocks;  while  similarly 
calcareous  lands  are  found,  in  California,  to  be  the  outcome  of  the 
decomposition  of  granites,  diorites,  and  lavas. 

It  is  not  easy  to  overrate  the  importance  of  this  feature  of  the  soils  of 
the  arid  region,  as  it  is  intimately  connected  with  other  theoretically 
and  practically  important  facts  which  will  be  discussed  later. 

Now  if  it  be  true  that  "  a  limestone  country  is  a  rich  country  "  in  the 
humid  regions,  and  if,  as  the  tables  show,  the  soils  of  the  arid  regions 
are  all  calcareous  to  the  extent  to  which  that  property  serves  its  general 
purpose,*  then  it  must  also  be  true  that  when  the  deficiency  of  rain- 
fall in  the  arid  regions  is  supplied  by  irrigation,  the  soils  of  the  arid 
regions  should  be  exceptionally  productive  as  compared  with  those  of 
the  regions  of  summer  rains. 

I  think  experience  shows  that  this  is  strictly  true,  and  that  in  the 
arid  region  "  poor  "  soils  are  very  much  less  common  than  in  the  humid 
climates.  As  farmers  would  express  it,  the  land  is  '^all  marled*^  in  its 
natural  condition;  and  a  smaller  area  can  there,  on  the  average,  be  made 
to  sustain  a  family. 

Is  there  not  here  a  clew  to  the  fact  that  has  excited  the  surprise  of 
many,  viz.:  that  arid  or  irrigation  countries  have  in  the  past  times  been 
the  chosen  abodes  of  dense  populations,  whether  about  the  rock-hewn 
cities  of  Syria,  or  in  those  of  Arizona?  Is  it  not  true  that  the  desert  is 
a  desert  merely  in  appearance,  and  that  the  life-giving  water,  brought 
by  the  hand  of  man,  is  all  that  is  needed  to  convert  it  into  a  land  where 
milk  and  honey  Hows? 

Upland  and  Lowland  Vegetation  in  the  Arid  and  Humid  Regions, 

In  the  humid  regions  there  is  always  a  marked  difference  between  the 
vegetation  of  uplands  and  lowlands,  arising  not  merely  from  the  dififer- 
ence  in  moisture  supply,  but  evidently  of  a  specific  nature.     When  we 

♦The  lirae-i>ercentage  usually  mentioned  in  text-l)Ooks  as  necessary  to  the  "calca- 
reousf"  character  of  a  soil  ("vigorous  effervescence  with  acids"),  implying  not  less  than4 
per  cent  of  the  carbonate,  is  very  much  greater  than  is  actuallj'  necessary  to  impart  all 
the  desirable  and  characteristic  agricultural  and  vegetative  features  to  soils  that  depend 
U{)on  the  action  of  lime.  Very  much  less  is,  moreover,  required  for  that  purpose  in  sandy 
soils  than  in  those  which  contain  much  clay.  (See  Report  of  Tenth  Census,  Vol.  6^ 
page  64.)  The  important  point  is  that  an  excess  of  lime  carbonate  must  always  be 
present,  over  and  above  the  lime  occurring  in  combination  with  other  acids. 
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more  or  less  continuous  flooding  with  salt  or  brackish  water,  the  condi- 
tions differ  materially  from  those  prevailing  in  the  case  of  the  true 
alkali  soils,  which  owe  their  contents  of  salts  to  the  scantiness  of  the 
rainfall,  as  heretofore  explained. 

In  the  former  case,  that  of  salinr.  lands,  it  is  chiefly  common  salt 
(chlorid  of  sodium)  with  some  bittern  (chlorids  and  sulphates  of  calcium 
and  magnesium)  that  forms  the  soluble  impregnation;  which  is,  of 
course,  practically  independent  of  climatic  conditions.  In  the  latter, 
while  common  salt  is  also  commonly  present,  the  most  abundant  is 
usually  Glauber^s  salt  (sulphate  of  soda),  and  with  it  very  frequently, 
as  the  least  welcome  ingredient,  carbonate  of  soda  (sal  soda).  According 
to  chemical  laws,  the  ])resence  of  the  latter  substance  excludes,  practi- 
cally, the  earthy  salts  classed  above  as  bittern. 

The  saline  shore  lands,  being  practically  independent  of  climatic 
influences,  lie  outside  of  the  limits  of  this  paj^r. 

Alkali  hn}(h  proi)er  are  a  characteristic  feature  of  all  regions  of  scanty 
rainfall,  and  are  found  on  all  the  continents,  including  Europe,  which 
has  predominantly  a  humid  climate.  Occasionally  we  find  in  the  humid 
regions  limited  areas  to  which  salts  of  various  kinds  are  currently  sup- 
plied from  adjacent  saline  formations,  as  may  be  seen  at  some  points  in 
southern  Mississippi  and  northern  Louisiana.  But  such  phenomena 
are  entirely  local,  and  do  not  extend  far  from  the  source  of  supply, 
because  the  soluble  salts  are  soon  washed  into  the  country  drainage  by 
the  abundant  rains. 

In  the  arid  regions,  on  the  contrary,  the  substances  composing  the 
alkali  salts  are  not  only  retained  in  their  first  soluble  form,  but  by  their 
continued  presence  influence  profoundly  the  processes  of  soil-formation 
in  several  wavs. 

In  the  accumulation  of  alkali  salts  much  of  course  depends  upon  the 
nature  of  the  soil;  for  it  is  obvious  that  in  very  porous  soils  the  leach- 
ing-out  can  occur  much  more  readily  than  in  those  that  permit  of  but 
very  slow  percolation,  so  that  a  rain  may  chiefly  run  off  from  the  sur- 
face, and  cease  l)efore  even  an  approach  to  a  complete  downward  pene- 
tration can  have  occurred.  It  is  therefore  a  well-known  fact  that  alkali 
is  most  troublesome  in  the  heavier.  {sido]ye)  lands;  and  as  these  are  apt, 
in  addition,  to  coincide  with  the  lower  ground,  toward  which  the  soluble 
salts  are  naturally  carried  with  the  seepage,  it  is  not  uncommonly  found 
impracticable  to  cultivate  these  extremely  rich  lands  without  special 
methods  tending  either  to  diminish  the  alkali  itself,  or  at  least  to  pre- 
vent its  accumulation  at  the  surface,  where  its  most  injurious  effects  are 
produced. 

It  need  hardly  be  said  that,  special  qualities  of  soil  apart,  the  alkali 
salts  decrease  as  hills  or  mountains  are  approached,  where  increased 
slope,  and  usually  pervious  soils,  combine  to  j>ermit  of  their  leaching- 
out  with  even  a  relatively  scanty  rainfall.  And  inasmuch  as  ordinarily 
the  rainfall  increases  rapidly  with  elevation,  everything  concurs  to  pre- 
vent the  accumulation  of  alkali  in  mountainous,  or  even  hilly  regions. 
High-lying  plains  or  plateaus,  however,  do  not  by  any  means  necessarily 
share  this  exemption;  as  is  well  illustrated  in  the  case  of  the  great  inte- 
rior plateaus  of  America  and  Asia. 

Humus. — ^The  figures  of  the  last  three  columns  of  the  table  give  the 
data  thus  far  available  in  the  comparison  of  the  humus-contents  of  the 
soils  of  the  arid  and  humid  regions,  respectively,  together  with  the  nitre- 
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nitrates  in  large  proportion  is  confined  to  those  regions  in  which  ''  white 
alkali"  is  predominant;  that  is,  neutral  salts  whose  presence  does  not 
injure  the  activity  of  the  nitrifying  organism.  This  is  confirmed  also 
hy  the  fact  that  the  niter-beds  of  South  America,  as  well  as  those  of 
Nevada  (White  Plains)  contains  the  saltpeter  associated  only  with  the 
two  neutral  salts,  sulphate  and  chlorid  of  sodium.  The  same  rule  will 
be  observed  to  hold  good  in  the  cases  in  which  nitrates  are  found  in 
notable  amounts  in  the  alkali  salts  from  California  and  Montana,  of 
which  analyses  are  given  above.  No  nitrates  are  found  in  the  highly 
carbonated  salts  of  Washington. 

We  have  thus  in  the  necessarily  calcareous  nature  of  the  soils  of  the 
arid  region  the  fulfillment  of  one  necessary  condition  of  ready  nitrifica- 
tion; in  the  moderate  moisture-condition  of  the  soils  of  the  same  region, 
a  favoring  condition  so  far  as  oxidation  is  concerned,  together  with  the 
substitution  of  eremacausis  of  the  soil  humus  in  the  place  of  the  fer- 
mentations that  under  humid  conditions  frequently  not  only  arrest  all 
oxidation  but  also,  by  the  formation  of  poisonous  compounds  (ferrous 
and  manganous  salts),  actually  destroy  the  life  of  the  nitrifying  organ- 
ism. Even  the  exceptional  condition  of  a  strong  impregnation  with 
carbonates  of  the  alkalies  does  not  act  as  unfavorably  upon  plant 
nutrition  as  might  be  inferred,  for  it  is  apparent  from  thie  analytical 
record  as  well  as  from  the  evidences  of  the  senses,  that  in  that  case  the 
evolution  of  ammonia  from  the  humus  can  serve  as  a  source  of  direct 
supply  to  vegetation;  and  finally,  whatever  nitrates  are  formed  are  not, 
as  in  humid  climates,  liable  to  be  leached  currently  from  the  soil  beyond 
the  reach  of  plants,  but  remain  year  after  year  in  actual  accumulation. 
We  are  thus  justified  in  the  conclusion  that  aridity  is  peculiarly  favor- 
able to  the  supplying  of  nitrogen  to  plants. 

Potash. — While  the  presence  of  this  substance  is  to  some  extent 
dependent  upon  the  character  of  the  country  rock,  being  often  very  high 
where  granites  contribute  largely  to  the  soils;  yet  its  accumulation  in 
the  soils  themselves  seems  to  follow,  as  a  matter  of  course,  along  with, 
and  in  preference  to,  the  sodium  salts;  the  cause  of  the  difi'erence  being 
its  more  tenacious  retention  by  the  soil.  As  regards  the  water-soluble 
salts,  it  is  probable  that  where  no  potash  appears  in  the  analysis  of  an 
alkali  salt,  it  has  simply  been  overlooked  or  neglected.  It  will  be  noted 
that  in  California  and  Montana  potash  salts  frequently  constitute  from 
7  to  10  per  cent  of  the  whole  mass  of  ** alkali"  ;  forming  a  supply  that,* 
when  calculated  to  the  soil  mass  to  the  depth  to  which  the  roots  of  crops 
are  likely  to  reach,  promises  to  defer  indefinitely  the  need  of  supply- 
ing ])otash  fertilizers  to  such  soils.  There  does  not  appear  to  be  any 
definite  relation  between  the  amounts  of  potash  present  and  the  neutral 
or  carbonated  condition  of  the  salts. 

Phosphoric  Acidy  or  Phosphates. — The  slight  solubility  of  earthy  phos- 
phates of  necessity  relegates  the  abundant  occurrence  of  soluble  phos- 
phates to  the  cases  where  the  salts  are  highly  carbonated;  it  is  therefore 
chiefly  in  the  very  "black"  alkali  that  we  find  notable  amounts  of  dis- 
solved (sodic)  phosphate.  But  in  some  cases  these  amounts  are  suffi- 
cient to  promise  the  farmer,  as  in  the  case  of  potash  salts  and  nitrates, 
a  long  exemption  from  the  purchase  of  phosphate  fertilizers. 

In  view  of  these  facts  it  seems  abundantly  worth  while  to  examine 
carefully  the  conditions  under  which  the  two  types  of  alkali  salts — the 
neutral,  or  "  white,"  and  the  alkaline  (carbonated),  or  '^  black  " — respect- 
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Table  II. 
Percentage  Composition  of  Soluble  Alkali  in  Various  Portions  of  Alkali  Spot, 


No.  1.       I 

Center  of    i 

Spot.       I 


No.  2. 
Next  to 

Center. 


No.  3. 
Interme- 
diate. 


No.  4. 

Next  to 

Outer  Edge. 


No.  5. 

Outer  Bdfe 

of  Spot 


Potassic  sulphate - 

Sodic  sulphate 

Ma^esic  Buli>hate 
Sodium  chlorid... 
Sodic  carbonate... 
Sodic  phosphate .. 

Sodic  nitrate 

Organic  matter ... 


4.69 
13.89 

2.15 

9.65 
35.60 

3.90 

.22 

30.00 


7.09 

9.53 

.02 

17.61 

37.81 

2.14 

Not  deter. 

24.80 


9.60 

19.10 

.77 

19.42 

30.24 

.70 

.69 

19.48 


10.93 
18.37 
1.67 
18.67 
27.20 


Not  deter. 
23.36 


lUl 

13.51 

6.61 

23.06 

28.86 

.83 

.11 

20.31 


Table  III. 
Percentages  of  Inorganic  Substances  at  Various  Points  of  Alkali  Spot. 


No.  1. 

Center  of 

Spot. 


No.  2. 
Next  to 

Center. 


No.  3. 
Interme- 
diate. 


No.  4. 
Next  to 

Outer  Edge. 


No.  6. 

Outer  Edge 

of  Spot 


Potash 

Soda 

Ma^esia 

Chlorine 

Carbonic  acid 

Sulphuric  acid 

Phosphoric  acid 

Nitric  acid 

Less  oxygen  due  to  CI 
Totals 


3.65 
60.91 

1.04 

8.46 
20.70 
14.18 

2.71 
.20 


10L86 
1.85 


100.00 


6.06 

49.51 

.09 

13.91 

18.69 

14.48 

1.36 

Not  deter. 


103.14 
3.14 


100.00 


6.57 

45.26 

.33 

14.32 

16.62 

20.17 

.36 

.56 


103.17 
3.17 


100.00 


6.13 
48.37 
.68 
14.84 
14.96 
18.31 


Not  deter. 


103.28 
3.28 


100.00 


7^ 

4L» 

.30 

18.M 

12.67 

22.98 

JSi 

.00 


10339 


loaoo 


Table  IV. 


Percentage  Composition  of  Alkali  Salts.   (Compounds  calculated  without  organic  matter.) 


Mineral  Salts. 

No.  1.       !       No.  2.             No.  3. 

Center  of         Next  to     •    luterme- 

Spot.       ;     Center,     i       diate. 

No.  4. 

Next  to 

Outer  Edge. 

No.  5. 

Outer  Edge 

of  Spot 

Potassium  sulphate 

6.70 
19.84 

3.07 
13.80 
60.72 

5.57 
.30 

9.55 

11.92 

14.26 

1&S6 

Sodium  sulphate .- 

12.85 

23.72 

23.97 

2.06 

24.M 

16:96 

Magnesium  sulphate 

Sodium  chlorid 

.07 
23.73 
60.96 

2.88 
Not  deter. 

.95 
24.12 

&29 
2ai09 

Sodium  carbonate 

37.55  ,            36.49 

.87  i 

.87     Not  deter. 

29j94 

Sodium  phosphate 

Sodium  nitrate 

L04 
.13 

Totals 

100.00 

100.00 

100.00 

100.00 

lOOOO 

COMMENTS  ON   THE   RESULTS   OBTAINED    BY   MR.    COLEMORE. 


In  the  investigations  on  the  alkali  question  heretofore  made  at  this 
Station,  the  great  and,. from  a  practical  point  of  view,  often  very  impor- 
tant differences  in  the  nature  of  the  alkali  salts  from  neighboring  tracts, 
have  repeatedly  attracted  attention.  Since  from  late  observations  it 
appeared  that  the  composition  of  the  salts  differs  at  different  depths  even 
in  one  and  the  same  spot,  it  became  probable  that  even  greater  dififerenoes 
would  appear  if  the  composition  at  different  horizontal  points  in  one 
and  the  same  spot  were  tested. 
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The  above  samples  doubtless  represent  a  surface  layer  or  crust,  and 
not  the  soil-mass  itself,  since  an  impregnation  to  the  extent  of  4  and  5 
per  cent  is  incompatible  with  even  the  hardiest  vegetation.  Probably 
the  impregnation  does  not  exceed  one  eighth  or  one  tenth  of  the  above 
amounts  at  the  depth  of  one  foot,  as  has  been  found  to  be  the  case  in 
other  portions  of  the  same  region.  The  large  proportion  of  Bodium  car- 
bonate (''black  alkali")  in  the  mixture  of  salts  indicates  the  need  of 
the  use  of  gypsum  for  neutralization  at  all  points  where  alkali  now  ap- 
pears, and  probably  over  the  entire  surface  of  this  kind  of  soil.  About 
the  high  fertility  of  these  soils  when  reclaimed  there  can  be  no  question, 
both  from  the  actual  experience  had  and  from  the  composition  of  the  soil 
of  the  region  as  given  in  a  former  report  (1891-92,  p.  26).  The  large 
proportion  of  soluble  phosphoric  acid  shown  in  the  above  table  should 
probably  have  been  supplemented  by  corresponding  amounts  of  potash 
and  saltpeter,  which  unfortunately  were  not  sought  for  at  the  tune.  The 
following  analysis  probably  shows  an  average  of  the  usual  proportion  of 
potash  present  in  the  alkali  of  the  Honey  Lake  border. 

Leachinga  of  alkali  crusty  li  miles  southeast  of  Amedee,  Lassen  Countyi 
T.  8  N.,  R.  16  E.;  sent  by  Dr.  T.  R.  Grindley. 

Percent  of  moisture  in  crust _.. 8.41 

Percent  soluble  matter  in  crust 74.0 

Percentage  composition  of  soluble  matter — 

Again  soluble  in  water  after  evaporation _.  963)8 

Insoluble  in  water  after  evaporation ._.  .318 

Organic  matter .  8L446 

loaooD 

Salts  permanently  soluble —  

l^otassium  sulphate 10.692 

Sodium  sulphate 85.402 

Sodium  carlx>nate —  19.721 

Sodium  chlorid 29.625 

Sodium  phosphate ..-        .719 

96J09 

Insoluble  after  evaporation — 

Calcium  sulphate .038 

Calcium  phosphate .005 

Ferric  phosphate .072 

Ferric  oxid* .088 

Magnesium  carbonate 110 

.314 

Silica .082 

Organic  matter 3.445 

Total lOOOOO 

Total  phosphoric  acid Ml 

*Doubtles8  in  combination  with  humic  substanceB. 
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It  will  be  seen  that  these  two  samples  differ  very  materially  in  the 
character  of  their  alkali  salts.  No.  1  consists  chiefly  of  common  salt, 
with  about  14  per  cent  of  Glauber's  salt  and  nearly  7  per  cent  of  Chile 
saltpeter;  while  No.  2  contains  only  half  as  much  common  salt,  and 
nearly  half  of  it  consists  of  carbonate  of  soda,  with  not  quite  1  per  cent 
of  Chile  saltpeter,  and  about  17  per  cent  of  Glauber's  salt.  No.  1,  there- 
fore, is  strictly  a  "  white  alkali,"  while  No.  2  is  very  '*  black,"  and  would, 
in  its  present  condition,  be  by  far  the  more  noxious  of  the  two.  Treat- 
ment with  gypsum,  however,  would  reverse  the  conditions,  and  leave 
No.  2,  with  about  two  thirds  of  Glauber's  salt,  much  milder  than  No.  1, 
with  a  corresponding  amount  of  common  salt.  Since,  however,  No.  2 
contains  more  than  twice  as  much  of  total  salts  as  No.  1,  the  average 
condition  of  the  two  might  be  considered  about  equalized  by  the  gypsum 
treatment. 

The  larger  proportion  of  Chile  saltpeter  in  No.  1,  while  giving  promise 
of  long-continued  productiveness  without  fertilization,  shows  character- 
istically, as  compared  with  No.  2,  the  unfavorable  influence  exerted  by 
carbonate' of  soda  upon  nitrification. 

The  proportion  of  potash  in  both  these  alkali  salts  is  unusually  small, 
but  will,  in  connection  with  that  contained  in  the  soil-mass  itself,  doubt- 
less sufSce  for  a  number  of  years  without  replacement.  Phosphates  are 
present  in  both  salts  in  traces  only. 

Waters  from  the  Duhring  tract,  five  miles  southwest  of  Fresno;  sent 
by  W.  R.  Nutting.  On  this  tract,  portions  of  which  are  affected  by 
alkali,  some  experiments  were  made  with  reclamation  by  drainage. 
Redwood  drains  were  laid  at  a  depth  of  two  feet  with  a  slope  toward  a 
natural  pond  formed  by  the  rise  of  bottom  water  since  the  neighboring 
lands  have  been  subjected  to  irrigation.  It  being  found  that  the  bottom 
and  sides  of  this  pond  were  almost  impervious  to  water  as  a  consequence 
of  the  formation  of  an  alkali  clay  hardpan,  a  well-hole  was  dug  a  few 
feet  from  the  edge  of  the  pond  with  a  view  of  draining,  it  as  well  as  the 
water  from  the  redwood  drains,  into  a  porous  substratum. 

The  water  samples  represent  the  state  of  things  after  the  first  irrigation 
following  the  underdrainage  and  digging  of  the  well. 

No.  1.  Water  left  standing  on  the  soil  after  flooding  around  the  well. 
Sample  is  turbid,  brown  in  color,  and  with  odor  of  sulphuretted  hydrogen. 

No.  2.  Water  from  a  well  three  feet  from  a  pond;  after  standing  over 
night.     It  contained  45.5  grains  of  solid  matter  per  gallon. 

No.  3.  Pond  water  in  August.  On  evaporation  it  was  found  to 
contain  629.5  grains  of  solid  matter  per  gallon. 

No.  4.     Water  flowing  from  a  drain;  sample  is  dark  brown  in  color. 
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Alkali  in  OrusL 


PeroenUge 
Compofition. 


Per  Cent  1b 
Croat 


8odium  carbonate  (sal  soda)... 
Sodium  chlorid  (common  salt) 

Sodium  sulphate 

Potassium  sulphate 

Totals 


.370 
2S.79B 

2m 


2^542 


The  amount  of  sal  soda  (^^ black  alkali")  in  this  crust  is  so  small  as 
to  be  almost  harmless,  while  the  large  amount  of  potash  salt  renders  it 
valuable  to  the  soil.  The  amount  present  in  the  land  cannot  be  esti- 
mated from  the  above  analysis. 

Alkali,  from  a  ditch  that  passes  through  an  '^  alkali  knoll "  near  Mira- 
monte,  Kern  County;  sent  by  Geo.  A.  Raymond.  Examination  showed 
it  to  be  almost  pure  sulphate  of  soda  (** white  alkali"),  with  very  little 
common  salt. 

Alkali,  from  near  Buena  Vista  Lake,  southwest  of  Bakersfield,  Kern 
County,  California;  obtained  by  leaching  sample  of  soil;  sent  by  J.  H. 
McLaughlin,  of  Bakersfield. 

Sodium  chlorid  (common  salt)  in  soil 1.280 

Sodium  carbonate  (sal  soda)  in  soil .068 

Sodium  sulphate  (Glauber's  salt)  in  soil 8^4(80 

Qualitative  analysis  of  this  soil  shows  it  to  contain  high  per  cents  of 
lime  and  phosphoric  acid. 

If  the  above  samples  represent  properly  the  soil-mass,  such  land  could 
not  be  profitably  cultivated  without  a  partial  leaching-out  of  the  soluble 
salts. 

Alkali  soils,  from  7  miles  southwest  of  Bakersfield,  Kern  County;  sent 
by  U.  D.  Cross,  of  Berkeley. 


Soils. 

Sulphate  of  Soda. 

Chlorid  of  Sodium. 

Carbonate  of  Soda. 

Sample  No.  1 

1 
Considerable 0.015  T>er  cent 

Very  small  amount. 
.^,Minqte  amonnt. 

Sample  No.  2 

Sample  No.  3 

Small 

Considerable 

Traces  

Large 

0.023  per  cent 

0.122  per  cent 

. Traces. 

Sample  No.  4 

Traces 

-,,,..  Traces. 

Sample  No.  5 

1.500  per  cent 

0.017  percent 

Very  small  amount 
MLnntfi  amount. 

Sample  No.  6 

Small 

Sample  No.  7 

Sample  No.  8 

Large  -_ ..- 

0.250  per  cent 

. .  8pi all  amonnt. 

Very  small 

0.012  per  cent 

TraoM. 

The  above  data  show  that  in  the  region  sampled,  the  nature  of  the 
alkali  salts  is  altogether  of  the  milder  type  of  "  white  alkali,"  consisting 
chiefly  of  Glauber's  salt,  or  sulphate  of  soda;  while  the  carbonate,  or 
"  black  alkali,''  is  present  in  minute  proportions  only. 

Alkali,  from  Los  Angeles;  sent  by  W.  J.  Woodward. 

No.  1,  from  the  land  of  T.  Wiesendanger,  8  miles  southeast  of  Lob 
Angeles,  contains  a  large  amount  of  carbonate  of  soda  ('*  black  alkali 'M, 
with  considerable  chlorid  and  sulphate  of  soda  (common  and  Glauber b 
salts). 

No.  2,  from  the  land  of  R.  D.  List,  6  miles  southwest  of  Los  AngeleSi 
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The  analysis  shows  this  to  be  a  ^' white  alkali,"  the  bulk  of  it  being 
sulphate  of  soda  or  Glauber's  salt,  together  with  a  little  common  salt, 
and  a  trifling  amount  of  carbonate  of  soda.  The  alkali  is  therefore  of  a 
very  mild  type;  and  the  fact  that  it  contains  over  3  per  cent  of  sulphate 
of  potash,  and  over  1  per  cent  of  Chile  saltpeter,  but  only  a  trace  of 
phosphoric  acid,  suggests  forcibly  that  the  suggestions  heretofore  made 
in  regard  to  fertilization  at  Riverside,  to  wit:  First  of  all,  to  supply  the 
phosphates,  nitrogen  next,  and  then  lastly  potash,  the  latter  being  the 
most  abundant  of  the  three  important  soil  ingredients,  rest  on  a  solid 
basis  of  fact,  though  originally  based  only  upon  conclusions  derived 
from  the  analysis  of  the  soils;  whose  potash  percentages  range  near  1 
per  cent,  while  phosphoric  acid  is,  in  almost  all  cases,  close  to  the  limit 
of  deficiency. 
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Grains  per 
(Hllon. 


Pttxtsin 
10,000. 


Total  retidue  by  evaporation - 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  i>ota88ium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


&10 
2J65 

ao6 

.40 

811 
H 
J2 

2.36 
.TO 


While  the  total  amount  of  mineral  salts  can  hardly  be  regarded  as 
exoessive,  yet  the  proportion  of  alkali  sulphates  (Glauber's  salt,  etc.)  is 
too  great  to  be  used  continuously  for  drinking  purposes.  These  salts 
are  too  laxative  in  their  nature  for  weak  systems.  For  irrigation,  the 
water  can  be  safely  used,  especially  on  sandy  or  loamy  soils. 

Water  from  Tia  Juana  River,  San  Diego  County;  sent  by  J.  R.  Steams, 
of  Tia  Juana.  Analysis  made  by  P.  W.  Tompkins,  a  student  in  the 
Agricultural  College. 

The  water  held  suspended  matter,  but  was  without  odor.  It  had  the 
following  composition: 


Grains  per 
Gallon. 


in 
10,000. 


Total  residue  by  evaporation.. 

Soluble  in  water  after  evajwration 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

TAkC  soluble  part  consists  of— 

Sodium  and  i)otas8ium  sulphates  (Glauber's  salt,  etc.)  . . 

Sodium  chlond  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  jpart  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


46J» 

28.73 

8.16 

9.09 

7.76 

16.64 

4.33 

7.70 
.46 


7.97 
4.9S 
La9 
USS 

LS6 
&SS 

.74 

LSI 
M 


This  water  is  sufficiently  saline  in  character  to  make  it  unpalatable, 
and  also  contains  quite  a  large  amount  of  organic  matter.  But  for 
these  it  would  be  unobjectionable  for  domestic  uses.  The  combined 
presence  of  so  much  common  salt  and  organic  matter  throws  a  suspicion 
on  its  purity  and  freedom  from  contamination. 
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Water  of  the  Piedmont  Water  Company;  drawn  from  the  pipes  in  the 
residence  of  D.  R.  Rae,  of  Linda  Vista  Terrace,  Oakland.  The  sample 
was  clear,  tasteless,  and  odorless. 


I  Grains  per 
Gallon. 


Parti  in 
10,000. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  contists  of— 

Sodium  and  pK^tassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  intolubU  part  consists  of— 

Calcium  and  m  agnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


■  ) 


19.02 
4.97 

4.16 

SM 

.14 

1^ 

8.76 
2.04 


» 

.71 

m 
m 

SI 

LSD 
3& 


The  water  also  contains  0.164  parts  of  free  ammonia  and  0.110  parts 
of  albuminoid  ammonia  per  million,  which  show  some  contamination 
from  organic  matters,  but  this  can  probably  be  removed  by  filtration. 
The  mineral  salts  are  within  the  limits  of  potable  waters.  The  hardness 
due  to  the  earthy  carbonates  can  be  obviated  by  boiling  or  by  addition 
of  a  small  amount  of  quicklime,  say  5  grains  per  gallon. 

Water  from  the  Samuel  Soda  Spring,  Napa  County;  sent  by  J.  R. 
Morris,  of  Alameda.  Sample  was  clear  and  odorless.  Its  composition 
was: 


Totalresidue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 


Grains  per 
Gallon. 


85J5 

4aaB 

32.12 
12M 


The  soluble  part  consists  chiefly  of  bicarbonate  of  soda,  with  some 
chlorid  and  sulphate  of  soda,  and  a  small  amount  of  sulphate  of  potash. 
The  insoluble  part  consists  mainly  of  carbonate  of  lime  and  magnesia. 
with  small  quantities  of  gypsum.  A  spectroscopic  examination  showed 
the  presence  of  lithium,  strontium,  and  boracic  acid.  Free  carbonic 
acid  gas  was  present  in  considerable  quantities. 

Mineral  spring  waters  from  Alum  Rock  Park,  on  San  Jos^  city  reser- 
vation, Santa  Clara  County;  from  the  Park  Commissioners. 

No.  1,  from  the  soda  spring,  was  clear,  alkaline  in  character,  and 
with  a  sweetish  taste. 

No.  2,  of  the  "  blue "  sulphur  spring,  has  an  odor  of  sulphuretted 
hydrogen. 

No.  3,  of  the  white  sulphur  spring,  has  also  an  odor  of  sulphuretted 
hydrogen. 

No.  4,  a  water  with  a  strong  saline  taste  or  "  salt  condiment." 
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The  water  is  unusually  low  in  mineral  ingredients  for  the  Santa  Chn 
Valley,  and  no  fault  can  be  found  with  it  for  any  use  whatever,  save 
that,  like  all  waters  of  the  region,  it  is  somewhat  hard. 

Another  sample  of  the  water  sent  for  examination  was  clear  and  taste- 
less, and  contains  but  11.7  grains  of  mineral  salts  per  gallon.  Of  this 
amount  4.0  grains  is  carbonates  of  lime  and  magnesia,  with  a  little 
silica.  The  remainder  consists  chiefly  of  common  salt  with  smaU 
amounts  of  chlorids  of  calcium  and  magnesium,  and  of  sulphate  of  potaeL 
It  is  an  exceptionally  pure  water,  resembling  river  waters  in  compoBiticm. 
It  contains  less  than  half  the  average  of  earthy  matters  usually  found 
in  the  well  and  spring  waters  of  the  Coast  Ranges,  and  is  of  course 
admirably  adapted  to  all  domestic  uses. 
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O.    COMMON  VTEIA,  ^WATERS. 

Well  water  from  two  wells  which  are  the  source  of  water  supply  for 
Marys ville;  sent  by  Norman  Rideout.  One  of  the  wells  is  80  feet,  and 
the  other  180  feet  in  depth.  The  water  of  the  two  wells  was  combined 
in  one  sample.  On  evaporation  this  yielded  21.6  grains  of  znineral  salts 
per  gallon,  an  amount  within  that  usually  considered  safe  for  domestic 
uses.  An  examination  for  organic  impurities  gave  the  following  result: 
Chlorine,  1.80  grains  ])er  gallon;  free  ammonia,  0.013  parts  per  gallon; 
albuminoid  ammonia,  0.088  parts  per  million.  The  water  is  therefore 
quite  free  from  sewage  contamination,  and  can  be  used  with  safety. 

Well  water  from  Placer  County;  sent  by  H.  H.  Bowman.  Sample 
clear  and  colorless. 


Onlns  per 
Gallon. 


Total  residue  by  evajMration _ 

Koluble  in  water  after  evuporation  

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water '. 

Tke  soluble  part  consists  of— 

Sodium  and  iK)tassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  mugnenium  carl>onates [[ 

Calcium  sulphate  (gypsum) _ .\ 

Silica 


13.87 
2.78 
8.47 
2.62 

1J» 
.95 
.90 

4.32 
4.16 


Parts  In 
10,0001 


138 
.48 

t45 
.45 

3) 

.le 

.05 
.74 

.n 


The  mineral  contents  of  this  water  are  so  small  that  it  cannot  take 
rank  otherwise  than  as  a  good  domestic  water;  rather  unusually  pure. 
The  gas  is  nitrogen,  one  of  the  constituents  of  air,  and  entirely  inert. 

Well  water  from  Pixley,  Tulare  County;  sent  by  B.  G.  Lathrop.  The 
sample  was  clear  and  without  odor  or  taste. 


Grains  p«r 
Gallon. 


Paruin 
10.000. 


Total  residue  by  evaporation 

Soluble  in  water  a f ter  evaporation 

Insoluble  in  water  after  eva I »orat ion _ 

Organic  matter  and  chemically  combined  water  

The  soluble  part  consists  of— 

Sodium  and  potassium  sulphates  (<ilauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soiia) 

The  insoluble  part  consists  of— 

('alcium  and  magnesium' carbonates 

Calcium  sulphate  (gypsum) 

Silica .' 


The  water  is  exceptionally  pure,  and,  of  course,  well  adapted  for  all 
purposes. 
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Water  from  Kern  Land  Company.    Analyzed  by  W.  L.  Dunn,  of  Oak- 
land, student  in  Agricultural  Laboratory. 


Ondniper 
O&Uon. 


Paitiln 
10,000. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  i>ota8sium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


12J0 
bM 

L68 

196 

.46 
.42 

4.44 


The  water  is  too  heavily  charged  with  mineral  matter  for  meet 
domestic  uses;  it  would  act  as  a  purgative  upon  most  persons,  if  used 
repeatedly.  For  irrigation  it  is  also  too  heavily  charged,  unless  the  land 
were  leached  at  least  every  other  year  by  long-continued  flooding.  It 
contains  over  eleven  times  as  much  alkali  salt  as  Kern  River  water. 

Well  water  from  Happy  Valley,  Humboldt  County;  sent  by  M.  R. 
Jager.    The  sample  was  clear  and  without  taste  or  odor. 


Grains  per 
GaUon. 


Total  residue  by  evaporation - 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  w^ater 

77i«  soluble  part  consists  of— 

Sodium  and  potassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt),  chiefly 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum),  chiefly 

Silica 


.87 

LIS 

JSi 


.87 
M 


This  water  is  remarkably  pure  and  free  from  mineral  salts,  and  can 
of  course  be  used  for  almost  any  purpose. 

Well  water  from  Sonoma;  sent  by  Mrs.  M.  A.  Johnson.  It  is  from  a 
well  10  feet  deep.  The  sample  was  turbid,  and  with  a  slightly  earthy 
taste.  The  sediment  consisted  almost  entirely  of  ferric  oxid,  with  some 
silica. 


Grains  per 
Gallon. 


Parts  in 
10,000. 


Total  residue  by  evaporation - 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  potassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonate,  chiefly 

Calcium  sulphate  (gypsum),  small 

Silica 


2.19 
.40 

1.41 
.38 

X)7 
.01 

J8 

108 
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When  filtered  this  water  is  very  pure,  and  suitable  for  all  domestic 
and  irrigation  purposes. 

Well  water  from  East  Oakland;  sent  by  F.  Bieler.  Analyzed  by  W.  L. 
Dunn,  of  Oakland,  student  in  Agricultural  Laboratory.  Sample  taste- 
less and  odorless. 


Grains  per 
Gallon. 


Parts  in 
10,000. 


Total  retidue  hy  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemicaUy  combined  water 

The  soluble  part  consists  of^- 

Sodiumand  potassium  sulphates  (Glauber's  salt,  eto.)- 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluhU  part  consists  of — 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) _ 

Silica 


4.70 

2.00 

1.80 

.90 

.21 

1.16 

.63 

1.40 
.40 


Sanitary  Analysis. 

Total  solids « 27.460  grains  per  gallon. 

Chlorine 4.160  grains  per  gallon. 

Freeammonia .032  parts  per  million. 

Albuminoid  ammonia 064  parts  per  million. 

Oxygen  consumed  by  moist  combustion 3.500  parts  per  million. 

This  water,  while  very  hard,  is  unobjectionable  in  other  respects  for 
domestic  use,  and  shows  no  sign  of  outside  contamination. 

Well  water  from  well  50  feet  deep;  sent  by  Frank  Silva,  of  Pleasan- 
ton,  Alameda  County. 


Total  residue  by  evaporation 

Soluble  in  water  after  evai>oration 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  {>otassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


The  water  is  sufficiently  weak  in  mineral  salts  for  domestic  use;  but 
for  irrigation  purposes  on  lands  where  drainage  waters  cannot  percolate 
and  pass  off  freely,  there  would  be  a  slow  accumulation  of  the  carbonate 
of  soda,  which  in  a  few  years  would  threaten  a  case  of  "  black  alkali." 


Grains  per 
Gallon. 


Parts  in 
10,000. 
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Well  water  from  North  Berkeley,  Alameda  County;  sample  fumislied 
by  W.  E.  Magee.     Water  clear,  colorless,  and  odorless. 


Grains  par 
Qallon. 


Partaln 
10,000. 


Total  residue  by  evaporation — . 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  i>ota8sium  sulphates  (Glauber's  salt,  etc.). 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates,  etc 

Calcium  sulphate  (gypsum) 

Silica 

Nitrates 


103.62 
63.90 
14.60 
26.12 

ia27 

51.15 

2.48 

11.50 

3.10 
Traces 


only. 


17.71 
lOM 

4J0 

L7B 
8.74 

L97 


Parts  per  MiUlon. 

Freeammonia XMO 

Albuminoid  ammonia JjSB 

Oxygen  consumed  by  moist  combustion SJfiO 

Residue  does  not  blacken  on  heating. 

This  water,  which  is  very  hard,  is  unfit  for  domestic  purposes,  owing 
to  its  high  mineral  contents  and  contamination  with  organic  matter. 

Well  waters  from  East  Oakland,  Alameda  County;  sent  by  Wm. 
Rutherford.     Both  samples  were  clear. 


No.  1. 

Grains  per 

Gallon. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 


No.  2. 

Grains  per 

GaUon. 


S9L94 
965A 

aos 
iai8 


The  soluble  part  of  both  waters  consists  mainly  of  common  salt  with 
small  quantities  of  the  sulphates,  and  traces  of  bromides,  iodideSi  and 
borates  of  soda  and  potash. 

The  insoluble  part  comprises  chiefly  the  carbonates  of  lime  and  mag- 
nesia, with  small  amounts  of  gypsum  and  silica. 

The  presence  of  the  bromides  and  iodides  may  class  thfese  waters  as 
medicinal  in  character,  but  otherwise  the  amount  of  other  mineral  salts 
condemns  them  for  domestic  uses. 

Water  from  well  13  feet  in  depth,  located  on  Sec.  21,  T.  11,  R.  11; 
sent  by  C.  J.  Welch,  of  East  Oakland.  The  sample  was  clear,  and  salty 
to  the  taste. 


Qrainiper 
GaUon. 


Total  residue  by  evaporation , 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 


3240^ 

3087.08 

28.04 

126iS8 
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Well  waters  from  Jacob  Mueller,  of  Oakland,  Alameda  County. 
sample  was  clear  and  free  from  odor  or  taste. 


Each 


No.  1. 

• 

No.  2. 

Grains  per 
Gallon. 

Parts  in 
10,000. 

Grains  per       Parts  in 
Gallon.              UMNXL 

Total  residue  by  evaporation 

Soluble  in  water  after  evaporation... 
Insoluble  in  water  after  evaporation . 
Or^nic  matter  and  chemically  com- 
bined water _. 

28.33 
10.22 
16.18 

7.80 

7.89 
1.09 
1-24 

[            8.88 
7.30 

4.85 
L75 
2.77 

1.25 

L36 
.18 
.21 

1.52 
1.25 

28.20 
ia45 
16.77 

6.83 

&19 
L02 
L2i 

8.94 
&88 

4.S 

&7I» 
117 

The  soluble  part  consists  of— 
Sodium    and     pK)ta88ium    sulphates 
(Glauber's  salt,  etc.) _— 

Lil 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

i7 
.21 

The  insoluble  part  consists  of— 
Calcium  and  magnesium  carbonates 
Calcium  sulphate  (eypsum)  __ 

LS8 

Silica 

L17 

The  waters  are  very  similar  in  contents  and  character,  and  both  may 
be  regarded  as  fit  for  domestic  uses,  though  rather  high  in  mineral  salts. 
The  hardness  due  to  the  earthy  carbonates  may  be  corrected  by  boiling 
or  by  the  use  of  a  little  sal  soda  or  quicklime. 

Well  waters  from  the  place  of  Jacob  Mueller,  of  Oakland.  One  was 
from  an  old  well  40  feet  deep;  the  other  from  a  well  near  Peralta  and 
Thirty-sixth  Streets,  Oakland,  48  feet  deep.  The  sample  from  the  first 
was  clear  and  colorless,  but  had  an  unpleasant  odor.  The  residue  from 
evaporation  blackens  considerably  on  heating.  The  sample  from  the 
well  48  feet  deep  was  clear  and  colorless.  The  waters  had  the  following 
composition,  respectively: 


Old  Well,  40  Feet 

Well48Fd6t. 

Grains  per 
Gallon. 

Parts  in 
10,000. 

Qrains  per 
Gallon. 

Partaln 
10,000. 

Total  residue  bv  evaporation i 

88.97 
6a04 
16.97 

18.96 

29.29 

21.28 
2.47 

}           16.27 
.70 

16.23 
9.08 
2.93 

3.22 

5.02 

3.64 
.42 

2.81 
.12 

2a44 
8.23 
a23 

2.98 

3.16 

1.36 
3.72 

6.66 
2.57 

&I9 

iSoluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation. 
Organic  matter  and  chemically  com- 
bined water 

L40 
1.53 

JSL 

The  soluble  part  consists  of— 
Sodium     and     potassium    sulphates 
(Glauber's  salt,  etc.) 

M 

Sodium  nitrate,  small  quantity. 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

j6B 

J%e  insoluble  part  cotunsts  of— 
(^alcium  and  magnesium  carbonates.. 
Calcium  sulphate  (eypsum) 

L14 

Silica  - 

44 

_. 

.n 

The  water  of  the  first  is  unfit  for  domestic  use  from  its  composition 
alone,  apart  from  the  intrinsic  evidence  of  its  septic  character  afforded 
by  the  large  contents  of  common  salt  and  organic  matters,  which  point 
to  sewage  contamination.    The  water  of  the  48-foot  well  is  quite  "  hard." 
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Well  water  from  J.  W.  Strandberg,  of  De  Forrest,  Santa  Clara  County. 
The  sample  was  clear  and  had  a  taste  and  odor  of  sulphuretted 
hydrogen. 


Grains  per 
Gallon. 


Parts  In 

io,ooa 


Total  residue  by  evaporation ... 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water.. I 

The  soluble  part  consists  of— 

Sodium  and  i>otaaBium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) - 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


&9 
UO 


M 
US 

245 

J) 


This  is  a  potable  though  very  hard  water,  and  for  other  doxneBtic  pur- 
poses can  be  improved  by  boiling  and  settling,  which  would  remove  the 
hardness  due  to  the  earthy  carbonates.  It  is  also  suitable  for  irrigation 
purposes. 

Well  water  from  William  Pfeffer,  of  Gubserville,  Santa  Clara  County. 
Water  contains  suspended  matter,  probably  clay. 


Grains  per 
Gallon. 


Parts  in 
10,000. 


Total  residue  by  evaporation... 

Soluble  in  water  after  evaporation — . 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  potassium  sulphates  (Glauber's  salt,  etc.)  .. 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


au 

3J1 
L73 

.47 
JO 
.4S 

2J6 


Residue  blackens  slightly  on  heating. 

The  mineral  salts  in  the  above  consist  largely  of  the  earths,  and  do 
not  injure  the  water  for  irrigation.  For  domestic  uses  where  such  very 
"hard"  water  is  objectionable  the  earths  can  be  removed  by  boiling. 

Sanitary  analysis  of  sample  of  water  from  well  on  public  school  lot  at 
Saratoga,  Santa  Clara  County;  sent  by  James  Fablinger,  Clerk  of  Board 
of  School  Trustees. 

'*The  well  is  40  feet  deep,  and  the  source  of  the  water  is  in  a  clay  soil, 
near  the  base  of  the  mountain.  In  sinking  the  well  a  bed  of  hanipan, 
or  white  clay,  was  passed  through;  at  the  base  of  the  mountain  the  rock 
is  a  limestone.  About  ten  rods  east  of  the  well  is  a  swale,  or  bog,  and 
the  village  cemetery  is  about  50  or  60  rods  above,  on  a  gentle  slope.  The 
water-closets  of  the  school-house  are  about  100  feet  away  from  the  well, 
and  complaint  has  been  made  that  seepage  enters  the  well  and  produces 
disease.     The  well  is  bricked  up  on  the  sides  and  bottom." 

Water  slightly  turbid.  Residue  blackens  but  slightly  on  heating.  A 
trace  of  nitrates  present. 
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Well  water  from  Tres  Pinos,  San  Benito  County;  Bent  by  Mrs.  A.  F. 
Anderson.     Sample  tasteless,  odorless,  and  colorless. 


Gndna  per 
Gallon. 


PamiB 
KMxn. 


Total  residue  by  eva})oration 

Soluble  in  water  after  evaporation  

Insoluble  in  water  after  evaporation 

(Organic  matter  and  chemically  combined  water 

The  soluble  pari  cortfists  of— 

Sodium  and  |>otassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


.  4 


14a36 
126.22 

ii.oe 

9.05 

82.99 

54.56 

&67 

9.17 
1.92 


SSdOB 
2L61 

un 

155 

1081 
92 
L48 

157 


I 


The  analysis  shows  the  water  to  be  of  a  decidedly  purgative  nature, 
and  contains  far  too  much  mineral  matter  for  use  for  domestic  purpoaes 
in  general. 

Writ  water  from  Ventura;  sent  by  Jones  &  Son,  druggists.  Analyzed 
by  \V.  L.  Dunn,  of  Oakland,  a  student  in  Agricultural  Laboratory. 
Water  contains  a  small  quantity  of  sulphuretted  hydrogen. 


I 


Grains  per 
GaUon. 


Parttln 
10,000. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation , 

Insoluble  in  water  after  evaporation , 

Organic  matter  and  chemically  combined  water , 

The  soluble  part  consists  of— 

Sodium  and  ]>otas8ium  sulphates  (Olauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

So4iium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates,  etc _ ! 

Calcium  sulphate  (gypsum) 

Silica 


;l 


82.71 

65.08 

21.50 

6.13 

48.14 
4.09 
1.85 

17.65 
3.85 


Klfi 
a45 
Sj68 
LOS 

&4S 
.09 

sm 

J06 


This  water  has  the  composition  of  a  great  number  of  well  and  spring 
waters  in  Ventura  and  Santa  Barbara  Counties.  Its  prominent  ingredi- 
ent is  Glauber's  salt,  or  sulphate  of  soda,  which  is  a  saline  laxative,  and 
there  is  enough  of  it  in  this  water  to  act  in  that  way,  and  to  benefit  persons 
needing  it,  but  entirely  too  much  for  domestic  use;  viz.,  about  five  times 
as  much  as  is  found  in  pood  well  waters.  The  salts  are  practically  the 
mixture  known  as  *'  white  alkali." 

Wt'll  irntrr  from  Montalvo,  Ventura  County;  sent  by  O.  P.  Cook. 


,  Grains  per 
liallon. 


Partaln 
10.00a 


Total  residue  by  eraporation 

Solu}>Ie  in  water  after  cvai)oration 

Insoluble  in  water  after  evui>onit ion 

Organic  matter  and  clu^mically  coiubine<l  water 

The  soluble  part  consists  of— 

Sodium  and  i>otassium  sulpliatos  ((.ilauber's  salt,  etc.) ' 

Sodium  chlorid  (common  salt) I 

Sodium  carbonate  ( sal  sixla) _ j 

The  insoluble  part  consists  of—  I 

<'alciuni  and  maf^nosium  carbonates,  etc ) 

Caldum  sulphate  (jrypsum) \ 

Silica - i 


515.82 
246.20 
16H.22 
101.40 

125.67 

113.21 

7.42 

153.62 
14.60 


S8JSL 
42.15 
28.80 
17J6 

21.05 

19Ja 

1^ 

26.30 
2M 
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clay  bed,  water  cannot  be  obtained  until  a  great  depth  is  reachei 
Realizing  the  probable  importance  of  this  formation  in  a  supply  ol 
water,  I  sank  a  well  on  the  upper  side  of  this  clay  bed,  and  at  M  ftet 
obtained  a  flowing  stream.  Is  the  water  suitable  for  domestic  supply 
and  irrigation?  If  so,  other  flowing  wells  can  probably  be  obtained/' ' 
The  sample  was  clear,  and  without  taste  or  odor.  Reaction  slightly 
alkaline. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  i>otassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


Graingper 
Gallon. 


112.78 


Putoln 
1O,O00l 


1&» 


) 


15.48 

44.86 

18.64 

2.48 

85.22 
1.05 


7ja 

IS 
M 

6L08 
15 


A  further  analysis  showed  traces  of  free  ammonia,  0.032  parts  per 
million  of  albuminoid  ammonia,  and  0.48  of  oxygen  consumed. 

It  is  extremely  unfortunate  for  the  good  of  that  region  that  this  water, 
whose  supply  seems  so  abundant,  should  be  so  totally  unfit  for  domestic 
use.  Though  free  from  any  organic  contamination,  its  mineral  salts, 
especially  the  sulphates  of  j)otash  and  soda,  are  in  too  great  quantity, 
and  would,  if  taken  constantly,  exert  a  very  weakening,  laxative  effect 
upon  the  system.  For  irrigation  upon  the  sandy  lands  of  that  r^on 
the  water  might  be  used,  provided  easy  drainage  facilities  were  afforded. 
The  accumulation  of  the  salts  in  the  soil  would  otherwise  be  rapid  and 
disastrous. 

Well  waters  from  the  dairy  ranch  of  W.  W.  Orr,  3  miles  from  Downey, 
Los  Angeles  County;  sent  by  Q.  J.  Rowley,  M.D, 

"There  have  been  severe  cases  of  typhoid  fever  in  the  neighborhood, 
and  this  water  is  suspected  as  the  cause.  The  well  is  78  feet  deep,  and 
has  a  double  iron  pipe  lining  it  and  supposed  to  be  proof  against  surface 
water.  The  water  is  raised  by  a  windmill  and  delivered  into  a  wooden 
tank,  whence  it  passes  through  another  galvanized  iron  pipe  into  a  second 
wooden  tank,  from  which  it  is  piped  into  the  house  and  grounds.  Sam- 
ple No.  1  was  taken  directly  from  the  well  as  delivered  by  the  pump; 
No.  2  comes  from  the  faucet  in  the  kitchen." 

Both  samples  were  clear  and  without  taste  or  odor. 
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Water  from  Los  Angeles;  sent  by  Professor  Bunnell.     The  sample  is 
slightly  alkaline,  but  clear  and  without  taste  or  odor. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  eonsistt  of— 

Sodium  and  ijotassium  sulphates  (Glauber's  salt,  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of— 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


Oimins  per 
GaUon. 


28.91 
9.98 

12.46 
7.47 

6.20 
.96 


Paitala 
10,000. 


7.89 
4JS6 


&1S 
LTl 
113 
IS 

IM 

J7 

.7» 


A  further  examination  showed  the  presence  of  the  following,  in  parts 
per  million:  free  ammonia,  0.05;  albuminoid  ammonia,  0.076;  oxygen 
consumed,  1.04. 

The  water  is  quite  free  from  hurtful  organic  matters,  and  although  the 
mineral  salts  are  rather  large  in  amount,  yet  it  could  be  used  for  domestic 
purposes.  For  irrigation  the  water  is  also  suitable,  save  on  heavy,  ill- 
drained  lands. 

Waters  from  Mission  Valley  of  the  San  Diego  River,  8  miles  from  the 
ocean,  San  Diego  County;  sent  by  J.  \V.  Clemens,  of  San  Diego. 

Sample  No.  1  is  from  a  well,  near  the  dwelling,  on  a  bench  of  land 
30  feet  above  the  level  of  the  alluvial  valley.  The  well  is  about  35  feet 
deep  and  the  water  rises  in  a  coarse  gravel.  No.  2  is  from  a  well  in  the 
flat,  only  about  8  feet  deep.  It  has  not  been  used  for  some  time.  Na 
3  is  from  the  supply  pipe  in  the  flat  leading  from  a  reservoir  supplied 
by  a  pump  in  a  well  near  the  river  bed. 

The  samples  were  all  clear  and  without  odor.  No.  1  was  sweetish  to 
the  taste,  and  Nos.  2  and  3  slightly  yellowish  in  color.  Nos.  1  and  2 
were  slightly  alkaline  in  character. 


No.  1. 


Grains 

per 
Gallon. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation.. 

Insoluble  in  water  after  evaporation 

Organic  mater  and  chemically  com 

bined  water .1 

The  folnbU  part  consists  of—  j 

Sodium    and    potassium    sulphates ' 
((vlauber's  salt,  etc.) i 

Sodium  chlorid  (common  salt) , 

Sodium  carbonate  (sal  soda) ! 

The  insoluble  part  con»ist8  of—  \ 

Calcium  and  magnesium  carbonates.'! 

Calcium  sulphate  (gypsum) 

Hilica 


f 


67.94 
33.88 
14.01 

10.05 


6.11 

24.55 

3.22 

13.43 

.58 


Parts 

in 
10,000. 


9.92 
6.80 
2.40 

1.72 


1.06 

4.19 

.55 

2.30 
.10 


No 

.2. 

No.  8. 

Grains 

per 
Gallon. 

Parts 

in 
10,000. 

Qralna 

per 
Gallon. 

Parti 
In 

io,m& 

30.61 

16.59 

7.78 

6.24 
2.84 
1.16 

28.86 

14.00 

9.84 

494 

SJO 

7.24 

L24 

4.91 

.84 

3.96 
2.73 
9.90 

.67 

.47 

1.70 

11.S1 
2.05 
1.24 

.45 
.21 

6.55 

1.12 

8.58 

L46 

.23 

.04 

.81 

^4 

The  water  of  No.  1  is  too  highly  charged  with  mineral  matters  to  be 
safely  used   for  any  domestic  purpose.     That  of  No.  2  might  do  for 
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Well  waters  from  National  City,  San  Diego  County;  sent  by  6.  F. 
Hargis.  Well  No.  1  is  53  feet  deep,  and  its  water  is  found  in  a  bed  ol 
bowlders.  Well  No.  2  is  47  feet  deep,  with  water  in  sand.  The  samples 
from  both  wells  were  clear  and  without  taste  or  odor. 


Total  rendue  by  evaporation 

Soluble  in  water  after  eyaporation 

Insolable  in  water  after  evaporation.. 

Organic  matter  and  chemically  com- 
bined water : 

The  ioluble  part  coruists  of— 

Sodium  and  potasrium  sulphates 
(Glauber's  salt^  etc.) 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  intolubU  part  comists  of— 

Calcium  and  magnesium  carbonates.. 

Calcium  sulphate  (gypsum) 

'    Silica : 


Well  No.  L 


Ontinsper 
Gallon. 


ParUln 
10,000. 


} 


84.28 
60.68 
19.74 

4.96 


68.S4 
L24 

17.23 
2.51 


14.48 

1020 

SJSS 

.85 


9.90 
.21 

2.95 
.43 


WeUKcZ 


Orslnsper 
Gallon. 


in 


101.06 
TSjOB 
17.87 

ILIO 


7a48 

too 

12.0S 
6.84 


17J0 


LOO 


The  waters  are  too  high  in  mineral  salts  to  be  fit  for  domestic  pur- 
poses. They  might  do  for  irrigation  on  sandy,  well-drained  soils,  where 
the  mineral  salts  could  not  accumulate,  but  are  entirely  unfit  for  heavy 
clay  lands. 

Water  of  the  Rio  Grande,  sent  by  Messrs.  Ketelsen  &  Degetau,  of  El 
Paso,  Texas.  The  sample  was  turbid  and  fetid,  with  a  brownish  floccu- 
lent  sediment.    Its  contents  per  gallon  are  as  follows: 

Total  residue 84.4  ermioa. 

Insoluble  after  eyaporation sjj  eiAiiiB. 

Soluble  after  evaporation SQ.9  ffr»ini. 

The  soluble  portion  contains : 

Common  salt 22.6  sraina. 

Glauber's  salt l^nmins. 

Organic  matter 7.1  giBins. 

This  analysis  agrees  with  those  since  made  at  the  New  Mexico  Station, 
showing  that  both  the  soils  and  irrigation  waters  are  nearly  if  not  quite 
free  from  carbonate  of  soda,  which  together  with  the  porous  nature  of  the 
soils  renders  their  use  for  irrigation  perfectly  admissible. 
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Water  from  a  flowing  artesian  well,  at  Midway,  Alameda  County;  sent 
by  Wm.  B.  Faulkner.    The  sample  was  clear  and  without  odor  or  taste. 


Grains  per 
Gallon. 


Total  residue  by  evaporation 

Soluble  in  water  after  evaporation 

Insoluble  in  water  after  evaporation 

Organic  matter  and  chemically  combined  water 

The  soluble  part  consists  of— 

Sodium  and  ^yotassium  sulphates  (Glauber's  salt,  etc.). 

Sodium  chlorid  (common  salt) 

Sodium  carbonate  (sal  soda) 

The  insoluble  part  consists  of 

Calcium  and  magnesium  carbonates 

Calcium  sulphate  (gypsum) 

Silica 


72.78 

61.90 

14.01 

&78 

aao 
26.eo 
lejoB 

18.72 
.29 


Paruin 


12.46 

8J90 
£40 
U6 

Leo 

4.54 

2.7S 

2Si 

j06 


The  large  amount  of  mineral  salts  in  this  water  makes  it  unfit  for 
domestic,  or  for  irrigation  purposes  on  other  but  light,  well-drained  land. 

Well  waters  from  three  artesian  wells  in  Nordhoff,  Ventura  County; 
sent  by  E.  F.  Baker,  of  Nordhoff. 

Wells  Nos.  1  and  2  are  only  175  feet  apart.  The  depth  of  the  former 
is  98  feet,  of  the  latter,  204  feet.  The  water  of  the  first  flows  at  the 
surface  11^  gallons  per  minute,  and  would  rise  to  the  height  of  19  feet 
above  the  surface  of  the  ground.  The  water  of  No.  2  flows  16  gallons  per 
minute,  and  would  rise  35  feet  above  the  surface  of  the  ground.  Well 
No.  3  is  113  feet  deep,  flows  15  gallons  per  minute,  and  is  about  300 
yards  from  the  other  two.  The  following  strata  were  passed  through  in 
sinking  Nos.  1  and  2: 


Well  No.  1. 

Black  adobe 

Hedsoil 

Blue  clay 

Sand 

Sand  and  fine  gravel 

Sand  and  gravel 

(At  this  depth,  first  flow  of  water, 

10  gallons  per  minute.) 

Clay 

Band  and  fine  gravel 

(At  this  depth,  second  flow  of  water, 

10  gallons  per  minute.) 

Yellow  clav 

Sand  and  clay 

Sand  and  fine  gravel 

(At  this  depth,  third  flow  of  water, 

11>^  gallons  per  minute.) 


2  feet. 
23  feet. 
31  feet. 

3  feet. 
6  feet. 
2  feet. 


6  feet. 
3  feet. 


14  feet. 
6  feet. 
2  feet. 


Well  No. «. 

Black  adobe 2  feet 

Uedsoil 20  feet 

Blue  clay,  with  some  gravel 24  feet. 

(Water,  *8  gallons  per  minute.) 

Blueclay Sfeet 

,  Sand 2feet 

I  Gray  and  blue  clay 13feet 

I  Sand  and  line  gravel 3  feet 

I  Gray  clav 3feet 

I  Sand  ana  fine  gravel 2  feet 

I  Red  clay Ififeet 

I  Sand  and  line  gravel 3f^et 

I  Red  clay lOfeet 

I  Blueclay 3feet 

Sand  and  fine  gravel... 1  foot 

Blueclay 20  feet 

Sand 6  feet 

Blue  clav 49  feet 

Sandy  cfay 9  feet 

Yellow  clay 4  feet 

Sand  and  gravel 7  feet 

(Water,  11)^  gallons  i>er  minute.) 


Sanitary  Analyses. 


Grains  per  Gallon. 


Well  No.  1 
Well  No.  2 
Well  No.  3 


Total 
Solids. 


23.36 
25.70 
22.55 


Chlorine. 


.17 
.42 
.13 


Parts  per  Million. 


Free 
Ainmouia. 


.01 
.05 
.01 


Albuminoid 
Ammonia. 


.05 
.05 
.03 


Oxygen  Con- 
sumed. 


.70 
.90 
J86 


184 


UNIVBBBITT  OF   CALIFOBNIA. 


fl 

s 

•  •« 

>l 

G 

0 

o 

O 

S) 

9 

»^m 

Q 

p 

08 

QQ 

^ 

■e 

s 

o 

O 

o 

n3 

08 

^ 

o 

f""'*^ 

o 

OQ 

O 

S 

9 

o 

o 

»4 

-d 

_2 

fl 

•T3 

o8 

M 

i 

QQ 
QD 

a> 

a> 

S 

OU 

C 

c8 

o 

<t^ 

Pi 

08 

a) 

tf 

O 

• 

p..^ 

(li 

08 

QQ 

?^ 

t^ 

0^ 

Q> 

pC 

^ 

•4^ 

«*H 

S^ 

o 

«1^ 

fl 

a. 

o 

a 

-♦ii 

03 

08 

OQ 

-4^ 

CO 

OP 

c3 

jq 

9% 

H 

O 

•^^ 

n3 

■ 

C 

'd 

HH 

fl 

S 
£ 

c3 

a- 

«4H 

O 

00 

1^ 

(4-1 

^ 

^1^ 

o 

W 

»« 

t^ 

ci 

H^ 

fl 

Si 

fl) 

•Stf 

oc 

%) 

• 

t:» 

-] 

^. 

• 

1 

< 

>> 

Xi 

• 

s 


o   o 


5*J 


O     ;5 


OQ 


ft*    s 


o   5 


a 

o 
o 

n 

S 
8 


i5! 

a.    ! 


O     o 


OD 

S 
& 


5  **  b 


|g;a;ss  a^^s;    r  ^ 


^*«4 *  • 


2*^ 


^SSS    983     :i  S 

•         •        •        •  ■        •    ^^  •  • 


a(5«>«H    •     ci    *eo 


SSSS    9S?^ 


^  ? 


•     •••        _«••  • 


Wi 

s 

.s 

c.S  o 


3 

i 


00 


c3  4^ 


C  5,'3    "^^  'rf  «-* 

2  C3  S      £^3  08 
$  ^  ®  S   I   S,  c  5 


>*«5 


»S- 


S-:! 


^•M   m^^'ii   00   O 

e  =*  §3  2  5  S3i^ 


00 

C 
O 

-s 

^eg 

•5*3  >^ 

S  °^ 

«  B  S 
■<•   09  00 


-*^  00  boS'O'O'p 

e  o  flir  ^  o  5  o 


;<  O  U  O 

JQOCO 
1^ 


^  a  a 

08   o"^ 

5  «  C3 

««^  >a  .»» 

®  5  o 

fl'fl    M« 

5«o8'3 

§    OQ 

o  •£  q> 

•fl  ••^ 

fl  o 

,fl^ 


s 

-^   08 

JS  fl  o 

•r!  fl 

!i^  ®  2 
o  2  § 


o 

fl 
o 

'&> 

»  s  © 

S  S  « 

2  «  = 


08  .fl 

3fl 

fl 


© 


00 


08 


-^  to 
ft  •**  C 

OQ     fl  *S^ 

§8 

QD 

fl    G 
O 

a 
a 

o 


J 


QQ 


bO 


OQ 

Q> 
CO 

O 

a, 
f-i 

fl 


c8 

.^  bo 


190 


UNIVEBBITY  OF  CALIFORNIA. 


Peaty  two  samples,  from  Mowry's  Station,  Alameda  County;  sent  \fj 
Carnall-Hopkins  Co.,  San  Francisco.    The  air-dried  Bubstance  contaiu: 


Mo.  1. 


Nat 


Water 

Volatile  matter 

Ash 

Totals 

Phosphoric  acid  in  ash  ... 
Phosphoric  acid  in  peat . . 
Sodium  carbonate  in  ash  . 
Sodium  carbonate  in  peat 
Water  in  freshly-dug  peat 


17.44 
67.16 
16.40 


17JR 
73S 


100.00 


2.64 
.41 
.30 
.04 

saee 


4JDI 


Tan 


Such  peats  usually  contain  about  2  to  3  per  cent  of  nitrogen,  which, 
however,  cannot  be  counted  upon  as  effective  in  fertilization.  While  thus 
the  amount  of  fertilizing  ingredients  in  the  substance  is  not  enough  to 
entitle  it  to  be  used  directly,  by  itself,  it  is  an  excellent  material  for  com- 
posting, bedding  of  cattle,  etc.,  as  an  absorbent.  It  is  also  of  fair  quality 
as  a  fuel. 

Borate  of  lime,  sent  by  C.  C.  Merrill,  of  Riverside.  This,  as  determined 
by  Mr.  Palache  of  the  Mineral  Laboratory,  is  pandermite,  an  almost  pure 
hydrated  lime  borate.    The  locality  in  which  it  was  found  is  not  given. 

Briney  from  Antelope  Crystal  Salt  Works,  Colusa  County.  It  has  the 
following  composition,  in  grains  per  gallon: 

Chlorid  of  sodium  (common  salt) 1,297-Sl 

Chlorid  of  magnesium S8SL96 

Chlorid  of  calcium 2;l91.fiB 

Sulphate  of  lime s&M 

Sulphate  of  magnesia Trace. 

Silica Trace. 

Specimens  Sent  for  Examination  or  Identifieation, 

Magnetic  iron  ore by  J.  A.  Clark,  of  Bakersfield,  Kern  Conntr. 

Quarlz by  Mrs.  Rodgriss,  of  Mountain  View,  Santa  Claxa  County. 

Iron  pyrites by  Mrs.  Rodgriss,  of  Mountain  View,  Santa  Clara  County. 

Selenite by  F.  A.  Connelly,  of  Bishop,  Inyo  Coan^. 

Infusorial  earth byF.  A.  Connelly,  of  Bishop,  Inyo  County. 

Micaceous  soil ., by  F.  A.  Connelly,  of  Bishop,  Inyo  County. 

Talcose  rocks  (3  specimens) by  J.  S.  HUton,  of  rorterrille. 

Pyritous  rocks by  R.  Stevens,  of  Sisson. 

Volcanic  glass by  Chamber  of  Commerce,  Los  Angeles. 

Gypsum by  William  Owen,  of  Santa  Barbara. 

Volcanic  ash by  E.  Roebuck,  of  Gila  Bend. 

Calcitc bj  J.  A.  Lytle,  of  Tulare. 

Volcanic  ash by  J.  H.  Beauhen,  of  South  Riverside. 

?uartz by  Mrs.  Fannie  Goodman,  of  Outing,  Riverside  County. 
ourmaline  crystal by  Mrs.  Fannie  Goodman,  of  Outing,  Riverside  County. 

Actinollte by  Mrs.  Fannie  Goodman,  of  Outing,  Riverside  County. 

Pyritous  quartz by  John  Eslick,  of  Eureka. 

Talc by  X.  E.  Beckwith,  of  Ix)s  Gatos,  Santa  Clara  County. 

Steatite,  of  San  Jacinto  Mountains by  H.  F.  Whalen,  of  Riverside. 

Calc  spar by  Charles  A.  Raber,  of  San  Bernardino. 

Limestone by  Charles  A.  Raber,  of  San  Bemardina 

Hematite by  Charles  A.  Raber,  of  San  Bemardina 

Jaspery  quartz by  Charles  A.  Raber,  of  San  Bernardino. 

Galena by  1).  W.  Osborne,  of  Winchester. 

Greenstone by  Thomas  Dickenson,  of  Yager,  Humboldt  County. 

(juartz  debris,  cemented by  Mrs.  Clesham,  of  Jamul,  San  Diego  County. 

Greenstone by  H.  J.  Wibel,  of  Riverside. 

Calcite  crystal by  J.  X.  Ross,  of  Frmio. 

Halloisite' (clay) by  T.  C.  Willis,  of  Los  Angeles. 
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V.     FERTILIZERS  AND  QYF>SUM. 


Commercial  fertilizer,,  sent  by  Bdward  Berwick  of  Monterey.  Tbe 
sample  as  received  has  the  following  composition: 

Nitrogen— 

As  ammonia  ready  formed jjg 

As  nitrates L90 

Organic 18.15 

Total-..—.. lUS 

Calculated  as  ammonia 18^ 

Phosphoric  acid- 
Soluble  In  water - sn 

Reverted 7.22 

Available 7JB 

Insoluble 14.48 

Total n.77 

Potash jjl 

Natural  fertilizers  (4  samples),  from  F.  W.  Fowler,  South  Riverside. 
No.  1  has  a  crystalline  appearance;  Kypsum  flakes  well  marked.  No.  2, 
in  the  form  of  a  white  powder.  No.  3,  a  greenish-gray  earth  lump, 
coated  and  streaked  with  salt.     No.  4,  a  coarse  white  powder. 


No.  4. 


Silica 

Sulphate  of  lime  (gypsum) 

Caroonate  of  lime 

Phosphate  of  lime 

Chlorid  of  calcium 

Chlorid  of  sodium 

Carbonate  of  soda 

Sulphate  of  soda 


1.07 
31.61 
67.32 


9.00 
65.16 
45.76 


I 


2&18 
SM 

35.64 
1.96 
1.60 

28.09 
.99 


Total 


100.00  I 


100.00 


ISlOB 

11.8S 

lUB 

2^ 


.96 

L19 

58J8 


loaoo 


The  first  and  second  samples  contain  fair  amounts  of  gypsuna,  but 
only  for  local  use;  not  rich  enough  to  make  them  of  commercial  value. 
The  third  sample  is  made  up  chiefly  of  lime  carbonate  and  common  salt, 
while  the  last  is  composed  chiefly  of  Glauber's  salt  (sulphate  of  soda), 
with  some  gypsum  and  lime  carbonate. 

Fertilizer^  from  Dwight  L.  Wilbur,  of  Riverside. 

Moisture 14.64 

Nitrogen — 

As  ammonia 70 

Organic  ammonia _.     e.81 

Total  as  ammonia 7J51 

As  nitrates None. 

Phosphoric  acid- 
Water-soluble .69 

Reverted 4.48 

Total  available 5.12 

Insoluble 4^00 

Total a72 

Potash j07 
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Oypsurrhy  from  San  Benito  County;  sent  by  E.  S.  JonoB,  of  San  Joed, 
Santa  Clara  County;  analyzed  by  P.  W.  Tompkins.  No.  1  is  a  maBSve 
variety  of  very  pure  gypsum;  Nos.  2,  3,  and  4  are  whitish  gypseooa 
powders,  No.  3  being  the  most  impure.  The  composition  of  Nos.  2  and 
4  is  as  follows: 


Nai 


Gypsum 

Sand,  silica,  etc 

Carbonate  of  lime  (6  to  8  per  cent) 
Other  impurities 


ft87 

iiflO 

145 


lOlUlO 


The  above  samples  of  gypsum  are  quite  within  the  limits  of  asoil 
commercial  qualities  of  "  land- plaster,"  although  of  course  the  cost  of 
transporting  say  20  per  cent  of  inert  matter  will  prevent  its  shipment 
to  long  distances.  For  the  latter  purpose,  the  grinding  of  the  hard  rock 
(No.  1 )  which  is  always  high  in  the  ninety  per  cents,  would  be  the  proper 
thing;  but  the  readiness  with  which  the  lower  grade  can  be  prepared  for 
use  may  offset  in  the  reduction  of  cost  the  difference  in  freights. 

Gypsum,  two  samples;  sent  by  Louis  Bravermann,  of  San  Francisco. 
An  analysis  gave  the  following  composition: 


Ko.2. 


Gypsum 

Sand 

Other  impurities 


7614 

IflJB 

7J00 


lOQjQO 


The  first  sample  of  gypsum  can  be  used  by  taking  correspondingly 
larger  quantity,  but,  of  course,  the  price  should  be  correspondingly  lower 
than  that  of  material  double  the  purity. 

The  second,  which  is  from  near  Mendota,  is  a  very  fair  grade  of  gyp- 
sum, though  not  up  to  the  standard  of  much  that  is  in  the  market  and 
which  contains  as  much  as  90  per  cent  of  gypsum. 

Gypsum  and  gypseous  clays,  sent  by  A.  C.  Vandivier,  of  Firebaughs, 
Fresno  County.  They  were  taken  from  the  foothills  west  of  the  valley. 
The  result  of  the  examination  is  as  follows: 

No.  1— T^ad-colored  clayj  with  7.2  per  cent  of  gypsum. 

No.  2— Yellowish  clay,  with  4.0  per  cent  of  gypsum. 

No.  3— Deep  purple  clay,  with  4.2  per  cent  of  gypsum. 

No.  4— Light  gray  clay,  with  very  little  gyi)sum. 

No.  5 — Light-colored  sand,  with  2.1  per  cent  of  gypsum  particles. 

No.  6 — Purple  clay,  with  very  little  gypsum. 

No.  7— Fragments  of  purple  clay  stone. 

No.  8 — Massive  purple  clavstone. 

No.  9— Gypseous  clay,  witli  29.4  per  cent  of  gypsum. 

No.  10 — \Vnitish  sandstone. 

In  No.  9  only  is  there  sufficient  gypsum  to  make  its  application  to  the 
land  worthy  of  any  expense,  and  then  only  very  near  the  locality. 
Fully  three  times  as  much  of  this  as  of  the  good  commercial  article 
would  have  to  be  applied. 
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near  the  railroad  at  Harold  Station,  same  county.  The  sample  is 
whitish,  and  contains  a  little  carbonate  of  lime.  The  percentage  of 
gypsum  is  a  little  more  than  95  per  cent,  which  makes  it  quite  valuable. 

Gypsum,  from  Fowler  &  Smith,  of  Los  Angeles.  Sample  No.  1  is 
whitish,  with  hard  lumps  of  the  mineral.  It  contains  only  36.8  per 
cent  of  gypsum,  the  rest  being  chiefly  insoluble  matter;  it  is  therefore 
suitable  for  local  use  only.  Sample  No.  2  contains  fragments  of  the 
hard  country  rock,  which  could  be  removed  by  sieve.  The  sample  then 
contains  68  per  cent  of  gypsum,  20  per  cent  of  insoluble  residue,  and 
the  rest  of  other  acid-soluble  substances  not  determined. 

Oypsum,  from  Rev.  W.  B.  CuUen,  of  Glendora,  Los  Angeles  County. 
A  solid  piece,  quite  white  and  pure,  found  in  a  stratum  three  feet  m 
thickness,  in  a  water  tunnel  in  the  mountain. 

Gypsum  (two  samples),  from  J.  A.  Whitaker,  of  Buena  Park,  Orange 
County.  Sample  No.  1  was  analyzed  by  J.  Koshland,  of  San  Francisco; 
No.  2  by  F.  W.  Roeding,  of  San  Francisco,  both  students  in  the  Agri- 
cultural Laboratory. 


Gypsum 

Carbonate  of  lime 
Iron  and  alumina 

Sand,  etc 

Moisture  and  loss 

Totals 


Of  the  above  samples.  No.  2  does  not  contain  a  sufficient  amount  of 
pure  gypsum  to  warrant  transportation,  and  is  available  only  for  local 
use. 

Gypsum,  sent  by  M.  E.  Mathes  for  the  South  Riverside  Fertilizing 
Company.  The  sample  was  a  grayish  powder,  having  55.35  per  cent  of 
pure  gypsum  and  33.14  of  sand  and  other  impurities.  It  is  hardly  of 
sufficient  purity  to  warrant  cost  of  long  transportation,  but  can  be  used 
locally,  in  larger  amounts  per  acre  tlian  if  pure. 

Gypsium,  from  Lawler  &  Smith,  of  Riverside.  Samples  sent  are  simply 
low-grade  gypsums,  wliich  may  do  for  neighborhood,  but  not  for  ship- 
ment to  a  distance,  so  long  as  there  are  commercial  grades  of  90  per 
cent  and  upward  at  command. 

Gypsum.,  commercial  sample,  taken  as  an  average  of  eight  different 
sacks  in  the  warehouse  of  the  Paoli  Gypsum  Company  at  Mendota,  and 
also  samples  from  the  deposit  itself. 


Gypsum 

Sand  and  claj. ._ 
Other  impurities 


Totals 


Warehouse. 

Deposit  1. 

Deposits 

73.5 

19.5 

7.0 

92.90 
•            7.10 

100.0 

100.00 

loaoo 

The  impurities  are  in  part  doubtless  due  to  the  fact  that  the  bulk  of 
the  gypsum  was  taken  from  the  surface  of  the  deposit,  where  sand  and 
dust  had  been  blown  upon  and  imbedded  in  it.     The  samples  taken 
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acre.  Perhaps  fault  may  be  found  with  the  estimates  of  crops  upon 
which  these  figures  are  based;  but  if  so,  they  can  easily  be  brought  up 
or  down  to  any  estimates  desired  by  a  little  calculation  on  the  thousand- 
weight,  also  given.  On  the  right  of  the  column  of  totals  is  placed 
nitrogen,  a  substance  not  contained  in  the  ashes,  but  which  by  most 
plants  is  taken  from  the  soil  and  not  from  the  air,  although  it  consQ- 
tutes  four  fifths  of  it;  and  which  it  is  highly  important  to  return  to 
the  soil. 

There  are  quite  a  number  of  ingredients  that  enter  into  the  plant  ask 
potash,  soda,  lime,  magnesia,  phosphoric  and  sulphuric  acids,  etc.  All, 
or  nearly  all,  of  these  are  proved  to  be  necessary  to  the  full  development 
of  the  plant;  but  I  have  distinguished  by  darker  type  those  which  we 
find  it  vecesmry  to  return  to  the  soil,  and  are  therefore  willing  to  pay  for. 
The  rest  take  care  of  themselves  in  nearly  all  soils.  Potash,  limt^  phot- 
phoric  acid,  and  nitrogen  are  the  four  we  generally  take  into  considera- 
tion. But  so  far  as  we  of  California  are  concerned,  we  can  do  without 
one  of  these  substances  almost  throughout  the  State,  at  least  as  fir 
north  as  Mendocino  on  one  hand,  and  perhaps  Tehama  and  Shasta, 
and  the  higher  foothills,  on  the  other.  This  substance  is  limej  which, 
from  a  long  series  of  analyses,  I  find  is  almost  always  abundant  in  the 
soils  of  all  arid  regions,  from  climatic  causes.  Umbrage  must  not  be 
taken  at  the  application  of  the  word  *'arid"  to  California;  it  is  the 
conventional  word  for-  regions  of  relatively  deficient  rainfall,  where 
irrigation  is  required,  or  at  least  proves  profitable. 

I  have  recently  obtained  the  results  of  a  comparison  of  some  four 
hundred  and  sixty  soils  from  the  Atlantic  Slope  (the  Cotton  States), 
with  more  than  three  hundred  from  the  Pacific  Coast  (California,  Oregon, 
and  Washington),  Montana,  and  a  few  from  the  interior  (west  of  the 
Rocky  Mountains).  From  these  data  it  appears  that  the  average  lime 
percentage  in  the  soils  of  the  Eastern  States,  where  summer  rains  prevail, 
is  but  a  little  over  one  tenth  of  one  per  cent  (0.108  per  cent).  In  Cali- 
fornia it  is  just  ten  times  more  (1.075  per  cent).  In  the  East  it  is  found 
to  be  of  great  importance  to  supply  this  ingredient;  liming  and  marling 
is  a  common  agricultural  operation.  With  us  there  is  rarely  any  need  of 
this,  the  lime  being  naturally  present  in  the  soil  to  a  greater  extent  than 
can  be  accomplished  by  any  practicable  artificial  application;  it  would 
be  **  carrying  coals  to  Newcastle."  I  therefore  leave  the  lime  coluihn  out 
of  consideration,  in  now  calling  attention  to  the  differences  in  the  draft 
made  upon  the  soil  by  different  crops. 

In  making  up  this  table  there  has  been  considerable  difficulty  about 
getting  the  needful  data,  a  portion  of  which  are  the  results  obtained  in 
our  own  laboratory  from  California  materials;  these  are  marked  in  the 
table  by  a  star  (*).  The  rest  have  been  drawn  mostly  from  European, 
also  from  Eastern  sources. 

Grapes. — Grapes  are  placed  at  the  top  of  the  table,  as  one  of  the  most 
important  crops  of  the  State.  You  can  observe  that  the  draft  made  by 
grapes  as  a  whole  (fresh  grapes)  is  mainly  on  potash,  and  is  quite  heavy. 
If  we  do  not  return  the  pomace,  the  assumed  crop  of  five  tons  takes 
away  50  pounds  of  potash,  15  of  phosphoric  acid,  and  17  of  nitrogen 
per  acre. 

Plums,  Prunes,  Cherries. — Take  the  next  fruit,  pluvis  or  prunes.  There 
is  quite  a  difference  l)etween  the  amount  of  potash  which  a  crop  of  grapes 
and  that  which  one  of  prunes  or  plums  takes,  but  look  at  the  amount  of 
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much  better  afford  to  pay  $60  instead  of  $30  a  ton,  for  a  high-grade 
article;  the  farmer  can  then,  if  he  wishes,  make  two  tons  of  it  at  home, 
by  putting  in  any  kind  of  dirt  he  pleases,  and  thus  at  least  not  have  to 
pay  freight  on  the  dirt,  as  is  now  frequently  done. 

All  this  trouble  and  uncertainty  ought  to  be  done  away  with  by  the 
enactment,  next  winter,  of  an  effective  fertilizer-control  law  by  the 
Legislature. 

Stable  Manure. — But  before  making  a  practice  of  buying  fertilizers,  be 
sure  that  first  of  all,  all  the  offal  of  the  crops,  of  whatever  kind,  be 
utilized  on  the  land;  and  all  the  manure,  preserved  in  a  proper  manner. 
Which  means  that  the  farmer  must  not  allow  his  manure  pile  to  be  first 
leached  of  its  best  soluble  portions  by  rain,  and  then  permit  it  to  "fire- 
fang  ''  and  burn  itself  out  to  little  more  than  ash  when  the  dry  season 
comes.  Perhaps  he  has  found  that  when  he  plows-in  long,  strawy 
manure,  such  as  comes  from  the  stables,  it  frequently  not  only  does  no 
good,  but  helps  to  dry  out  the  soil  and  make  a  bad  stand.  That  is 
because  we  have  no  summer  rains  to  make  it  rot  in  the  soil;  and  yet  a 
portion  of  the  manure  is  always  lost,  even  by  curing  it  carefully  in  the 
pile — some  of  the  nitrogen  or  ammonia  is  sure  to  go  off  or  be  rendered 
unavailable.  To  prevent  this  as  much  as  possible,  keep  the  manure  pile 
moderately  moist  all  the  time,  and  always  keep  some  gypsum  (land 
plaster)  ready  to  strew  on  top  of  every  new  addition  made  to  it.  That 
fixes  the  ammonia,  and  pays  better  than  to  let  it  waste  and  then  buy 
from  the  manufacturer. 

Of  late  there  has  been  some  burjiing  of  manure,  with  the  idea  of  getting 
a  good  fertilizer  in  the  ash.  I  lately  had  a  sample  of  such  ash  from 
Southern  California,  sent  to  me  for  information  as  to  what  a  farmer  might 
afford  to  pay  for  it.  My  answer  had  to  be,  "  Just  nothing  at  all";  because 
in  burning  the  temperature  had  risen  so  high  as  to  make  little  glass  beads 
of  nearly  all  of  the  ash;  and  it  would  have  been  of  just  as  much  use  as 
these  for  fertilization,  just  as  in  the  case  of  the  clinker  from  straw-burn- 
ing engines,  before  mentioned. 

It  hardly  needs  to  be  said  that  in  order  to  use  the  manure,  as  well  as 
the  land  itself,  to  the  best  advantage,  a  change  of  crops  is  desirable  when- 
ever feasible.  One  can  thus  avoid  the  one-sided  wear,  which  is  good  for 
neither  land,  tools,  beast,  nor  man,  because  sure  to  make  any  and  all  of 
them  give  out  sooner.  But  as  orchardists  cannot  avoid  such  one-sided 
wear,  let  them  put  in  the  cash  in  one-sided  returns,  where  they  will  do 
the  most  good. 

Application  of  Fertilizers. — As  to  the  time  and  mode  of  applying  fer- 
tilizers, there  must  be  some  difference  made  according  to  their  nature. 
For  instance,  if  nitrogen  in  the  form  of  saltpeter  is  put  on  in  the  autumn, 
the  winter  rains  will  wash  it  through  the  soil.  The  same  in  the  form  of 
ammonia  salts  or  tankage  would  not  waste  seriously,  and  would  help 
winter  crops.  Potash  and  phosphoric  acid  may  be  used  at  any  time,  as  all 
but  the  most  leachy  soils  will  retain  them  anyway.  With  us  especially, 
the  most  soluble  superphosphates  will  be  made  insoluble,  though  by  no 
means  ineffective,  so  soon  as  they  touch  our  limy  soils.  For  this  reason 
it  will  not  do  here,  as  it  does  in  the  East,  to  put  such  fertilizers  merely 
on  the  surface  of  the  ground,  for  the  rains  (or  irrigation)  to  wash  in. 
They  are  apt  to  stay  right  at  the  surface,  and  if  the  roots  of  the  trees 
have  to  go  there  for  them,  when  the  dry,  hot  season  comes  both  roots  and 
phosphates  will  be  of  little  use  to  the  tree.     In  sandy,  pervious  soils  par- 
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ticularly,  fertilizers  must  be  put  far  enough  down  to  place  them  beyond 
the  reach  of  the  summer's  heat  and  drought;  cultivate  or  plow  them  in, 
as  the  case  may  be.  Only  the  saltpeter  is  best  put  on  the  surface  and 
irrigated  in;  it  is  very  soluble  in  water,  and  remains  so,  and  if  it  comes 
too  near  the  roots  of  orange  trees  in  strong  solution  it  is  very  apt  to  do 
harm. 

Drainage, — But  however  important  fertilization  may  be,  it  is  not  all 
that  is  needed  for  the  welfare  of  fruit  trees.  Most  of  them  require,  above 
all,  a  deep  and  well  drained,  and  preferably,  a  lighi  soil;  for  instance,  it 
is  not  worth  while  to  plant  cherries  or  citrus  trees  in  heavy  adobe,  as 
some  of  us  have  found  out  to  our  sorrow.  To  illustrate:  At  my  home 
place  in  Berkeley,  where  I  have  a  pretty  stiff  adobe,  I  planted  some 
cherry  trees  for  family  use.  They  did  very  well  for  a  few  years,  evi- 
dently until  their  roots  got  down  into  the  close  subsoil;  then  they  began 
to  droop  and  quit  bearing.  Not  liking  to  lose  them  I  laid  an  underdrain 
about  four  feet  deep;  in  a  short  time  the  trees  revived  and  are  now  doing 
very  well.  Mr.  Wheeler,  near  Rutherford,  Napa  County,  had  an  exactly 
similar  experience  with  cherries  and  grapes. 

Few  culture  plants  and  no  fruit  trees  do  well  with  "wet  feet."  This 
is  just  what  is  the  matter  in  some  of  our  irrigation  districts,  where 
leaky  ditches  have  caused  the  bottom  water  to  rise  within  a  few  feet  of 
the  surface,  not  only  causing  diseased  roots,  but  taking  away,  by 
swamping,  half  or  more  of  the  soil  that  should  have  nourished  the  trees 
and  vines.  There  it  will  not  do  any  good  to  fertilize;  it  is  not  the  lack 
of  plant-food,  but  the  impossibility  of  getting  at  it  that  makes  the 
trouble,  and  one  cannot  make  a  deep-rooted  plant  do  well  in  a  shallow 
soil.    That  means  underdrainage. 
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INVESTIQATION  OF  FOOD  MATERIALS. 

By  M.  £.  Jaffa. 

Owing  to  the  great  pressure  of  work  in  other  directions,  not  as  much 
time  has  been  devoted  to  this  part  of  the  chemical  investigations  as  its 
importance  calls  for  or  as  its  intrinsic  value  justifies. 

The  analyses  of  sweet  potatoes  reported  on  page  219,  and  the  data 
herewith  appended,  constitute  the  work  done  in  this  direction.  We  hope 
in  the  next  report  to  present  considerably  more. 

ANALYSES   OF   ALFALFA    HAY,   WHEAT,   AND   ITS   BY-PRODUCTB. 

For  a  discussion  of  the  principles  involved  and  of  the  terms  used,  see 
Bulletin  No.  100  of  this  Station,  on  page  119  of  Report  for  1891-92. 

In  Table  I  will  be  found  the  analyses  of  alfalfa  hay  and  wheat  from 
the  San  Joaquin  Valley,  wheat  bran,  and  wheat  screenings.  The 
samples  of  alfalfa  hay  and  of  wheat  screenings  were  sent  by  Mr.  W.  P. 
A.  Brewer,  of  San  Mateo,  and  those  of  the  wheat  and  bran  by  Mr.  J. 
W.  H.  Campbell,  of  San  Francisco. 

Alfalfa.— In  Bulletin  No.  100  is  given  an  analysis  of  alfalfa,  which 
was  very  unsatisfactory,  inasmuch  as  the  sample  from  which  the  analysiB 
was  made  consisted  almost  entirely  of  stems.  The  results  here  pre- 
sented have  been  obtained  from  a  representative  sample,  and  an  exam- 
ination of  them  will  show  that  they  agree  quite  well  with  the  per  cents 
given  for  the  average  of  twenty-one  analyses  of  the  same  fodder  grown 
elsewhere.  If  the  California  sample  were  reduced  to  the  same  percentage 
of  moisture,  8.44,  given  for  the  Eastern  average,  it  would  show  somewhat 
higher  figures  for  the  important  food  ingredients  than  does  that  average, 
as  is  indicated  by  the  following  tabular  statement: 


California. 


Protein i  14.63 

Fat !  2.68 

Nitrogen-free  extract ,  46.04 


Kaiitem, 


14.S8 

2.16 

43JBB 


Wheat, — From  an  inspection  of  the  data  given  for  California  wheat,  it 
will  be  seen  that  there  is  but  little  variation  from  the  average  obtained 
from  three  hundred  and  ten  analyses  of  the  same  food  material  grown 
east  of  the  Rocky  Mountains. 

Bran. — It  will  be  noted  that  the  bran  made  in  California  contains 
considerably  less  crude  protein,  or  nitrogenous  matter,  than  does  the 
same  by-product  from  the  East,  as  shown  in  the  averages,  by  the  figures 
13.44  and  15.40,  respectively.  The  fat  percentage  is  also  slightly  lower 
for  the  California  food.     The  sample  of  bran  represented  by  the  first 
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SUGAR-BBBTS. 
By  M.  K.  Jaffa. 

Sugar-beets,  from  D.  B.  Wier,  of  Trenton,  Sonoma  County. 

"The  beets  were  planted  about  the  first  of  June  on  new,  rough, but 
well-prepared  mountain  land,  and  received  no  cultivation  whatever.  I 
am  sure  the  seed  was  not  of  the  best,  some  of  the  plants  showing  red 
leaf  stems.  It  is  a  very  great  mistake  to  plant  beets  on  rich  valley  aoib 
carrying  great  quantities  of  humus  and  nitrates.  It  was  tested  by  tho^ 
ough  experiments  on  the  best  prairie  soils  of  Illinois  twenty-five  yeta 
ago,  and  resulted  in  a  miserable  failure.  The  experiment  shows  that  i 
western  Sonoma  has  many  thousands  of  acres  of  the  very  best  sogu- 
beet  soils,  and  best  climate  in  which  to  work  them,  where  they  can  be 
grown  to  perfection  each  year  with  no  expensive  irrigation." 

The  samples  were  received  in  good  condition  on  September  29th|  and 
analyzed  the  following  day.  The  average  weight  of  the  beets  was  390 
grams.* 

Specific  gravity  of  |uice . LOM 

Solid  contents  of  juice lEDO 

Sugar  percentage  of  juice lUS 

Purity  coefficient 8&9I 

Saline  coefficient IflLSL 

Ash  percentage  of  juice  - M 

These  are  excellent  beets,  with  proper  weight,  high  sugar  percentage, 
medium  ash,  and  high  purity  coefficient. 

Sugar-cane,  grown  on  the  alluvial  soil  of  Andrus  Island,  Sacramento 
River;  sent  by  L.  F.  Smith,  of  San  Francisco.  The  sample  was  received 
on  September  14th,  and  analyzed  on  the  following  day. 

Specific  gravity  of  juice jjQSOO 

Solid  contents  of  juice * UuM 

Sugar  percentage  of  juice sl44 

Purity  coefficient 1480 

Saline  coefiicient 2.46 

Ash  percentageof  juice M 

This  cane  is  too  poor  in  sugar  and  too  low  in  purity  coefficient  to  be 
worked  for  sugar. 

Sugar-beets,  grown  on  alluvial  soil  of  Andrus  Island,  Sacramento  River; 
sent  by  L.  F.  Smith,  of  San  Francisco.  The  samples  were  received  on 
September  14th,  and  analyzed  on  the  following  day.  The  average  weight 
was  1,300  grams,  or  2.9  pounds. 

Specific  gravity  of  juice .    LQSn 

Solid  contents  of  juice 9l80 

Sugar  percentage  of  juice 5lOB 

Purity  coeflficient .  64.10 

Saline  coefllicient. .    4.88 

Ash  percentage  of  juice ijOi 

These  beets  are  above  the  limit  in  weight  allowed  at  the  factories. 
The  solid  content  of  the  juice  is  very  low,  while  the  percentage  of  sugar 
is  deplorably  low — less  than  one  half  of  what  it  should  be.  The  latter 
with  a  very  high  ash  percentage  brings  the  purity  coefficient  very  far 
below  the  standard  of  80  per  cent. 

*30  grams  equal  one  ounce. 
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Table  I.    Yikld  pkk  Acre,  Etc.,  of  Sweet  Potatobs. 


Name  of  Variety. 


Season. 


Character  of  Flesh  when 
Cooked. 


Yield  par  Acre,  In  Bnsheh. 


Mer- 
chantable, 


CnlU.  '  TottL 


1.  Bermuda 

2.  Big-Stem  Jersey 


I^ate Lieht  yellow,  dry 

Medium  .!  Pale   white,  dry,   and 


hard 


3.  Tecotea 

4.  Golden  Stem 

5.  Shanghai  (California).  T^te.. 

6.  Barbadoes !  Late.. 

strong 

7.  Early  Golden '  Late Yellow,  soft,  and  dry.. 

8.  Mateiito 1 1 

9.  Vineless i  Early 


White,  rather  dry 

Bluish  white,  soft,  and 


10.  New  Jersey 

11.  Hayman  . . 


Early 


Light  yellow,  soft,  and 
mealy 

Light  yellow,  soft,  and 
mealy 


I^te ;  Pale  yellow,  dry,  and 

mealy. 


12.  Dog  River i  Late ,  Yellow, soft, and  wet... 

13.  Yellow  Nansemond...'  Medium  .'  Yellow,  soft,  and  damp. 

14.  Red  Nansemond I  Late    i  Pale  yellow,  sweet 

16.  Norton I^te 'Dull   white,  soft,  and 

j     strong 

Late Creamy    yellow,    dry, 

I  I     and  bara 

17.  Pumpkin  Yam Late Red,  soft,  and  sweet 


16.  Peabody 


Average 


2i.l8 
43.37 


164.23        35.63 


17.26 
79.90 


10.89 
18.16 


mMt 

96iJ 


38J5 
9BJ0I 


80.87 

WX 

7JBe 

«JB 

9.00 
8.65 

3aeo 

8.17 

40JB 
IBM 
71M 
UJS 

7.51 

5i4S 

22.96 
29.33 

105.« 
73.41 

20.48 


•J" 


It  is  thus  seen  that  the  largest  yield  per  acre  is  200  bushels,  obtained 
from  the  Shanghai  (California),  a  late  variety.  The  product  of  the 
Vineless  is  187  bushels,  with  early  season. 

Bermuda  and  Peabody,  both  late,  show  125  and  105  bushels,  respect- 
ively. 

The  lowest  amount  per  acre  is  20  bushels,  derived  from  the  Dog 
River  variety,  which  is  also  late  in  ripening. 

The  average  is  86  bushels,  which  is  somewhat  low,  as  that  for  the 
whole  State  of  Texas  is  slightly  over  100  bushels  per  acre. 

A  detailed  description  of  each  sample  analyzed  will  be  found  in  the 
report  of  Mr.  Chas.  H.  Shinn,  Inspector  of  Stations,  on  the  Southern 
California  Station. 

The  results  of  the  chemical  analyses  are  given  below  in  Table  II,  A 
representing  the  percentage  composition  of  the  fresh  material,  and  B 
that  of  the  water-free  substance. 
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The  above  analyses  show  the  water  to  vary  from  about  76  per  cent  in 
the  Shanghai  (California)  to  63  in  the  Tecotea. 

The  amount  occurring  in  the  Barbadocs  is  exceedingly  small,  and  doe 
to  the  fact  that  the  sample  was  somewhat  dry  before  the  analyBis  im 
undertaken;  for  that  reason  it  is  not  included  in  the  averages  ealcuUied 
from  the  analyses  of  the  fresh  substance. 

In  order  that  an  intelligent,  and  at  the  same  time,  practical  compari- 
son may  be  made  of  the  different  varieties,  the  results  given  in  Tabk 
II  have  been  calculated  to  a  basis  of  70  per  cent  water,  that  being  about 
the  average  amount  contained  in  the  commercial  article.  Table  III 
shows  the  results  so  calculated. 


Table  III.    Analyssh  of  Swebt  Potatoes. 
( Results  calculated  to  70  per  cent  water.) 


Nitrogen-Free  ExtrmcL 


Pure 
Ash 


Crodo  < 
Proteiu. 


Crude 
Fat. 


Sugar  by  Copper 
Test 


Before  ■  Total, 
Inver-  jAfterln- 
sion.     venion. 


Cndt 

Film. 


1.  Bermuda 

2.  Hi g-S tern  Jersey 

3.  Tecotea .*- 

4.  (i olden  Stem 

5.  Shanghai  (California) 

6.  Barbadoes 

7.  Earl jr  Golden 

8.  Mateiito 

9.  Vineless 

10.  New  Jersey 

11.  Haynian 

12.  Dog  IJiver 

13.  Yellow  Nansemond 

14.  Pumpkin  Yam 

15.  Norton 

16.  Peabody 

17.  Red  Nansemond 

A  veruge 

Average  of  21  varieties  from 
Bulletin  28,  Texas  Agricult- 
ural Kxiwriment  Station  — 


1.06 

3.04 

.50 

1.02 

2.21 

.66 

1.09 

2.61 

.78 

1.14 

1.63 

.66 

1.23 

1.58 

.71 

1.10 

1.28 

.46 

1.13 

2.94 

.52 

1.15 

1.47 

.63 

1.04 

2..38 

.59 

.87 

1.37 

2.20 

.60 

1.84 

.38 

1.03 

1.81 

1.21 

1.17 

2.23 

1.37 

1.13 

1.28 

2.27 

1.12 

1.53 

1         .75 

1.20 

1.79 

.55 

1.28 

1.73 

1.95 

.82 
1.43 
3.13 

2.94 

• 

2.94 

3.95 

« 

3.57 
.85 

ao6 

2.07 
2.07 
1.11 


* 

3.93 

6.28 

11.65 

ase 

2.02 
8.34 
10.00 
2.28 
6.49 
2.13 
7.36 
6.49 
8.59 
1.27 


22J« 
22.98 
22.58 
23.46 
23.63 
24.64 
24.06 
23.75 
24.27 
22.97 
24.33 
23.40 
22.37 
23.67 
24.78 
24.09 
23.29 


1.08 


1.14 


IM 


2.41 


.J)5 


.99 


2.36 


3.42 


5.71  '     23.60 


6.81  '     24.00 


SSI 

m 

8.U 

1» 

IS 
SJI 

SLtt 
LS 

SA 
1» 
IK 
1J» 
LC 
1S7 
LT4 


lU 


LS 


*  Not  determined. 

j«/,, — From  the  jilx)ve  data  it  will  l)e  noted  that  while  the  mineral 
contents,  as  indicated  by  the  ash  percentage,  is  quite  low,  the  average 
])eing  only  1.08,  tiiere  are  marked  diirerenccs  l)etween  some  of  the  varie- 
ties in  this  respect.  Tlie  lowest,  0.00,  is  found  in  the  Hayman.  Red 
Nansemond  contains  the  highest  percentage,  1.28,  of  this  ingredient. 
Shanghai  (California),  with  1.2;3,  and  I\^ahody,  with  1.20,  approach 
quite  closely  to  this  latter  figure. 

Alhuviinoidx  or  yifrnfjr.tinv'i  Matfcrs  ((-rndr  Proieln). — Of  this  impor- 
tant food  constituent  the  Bermuda  has  the  most,  3.08  per  cent,  which  is 
considerably  more  than  the  average,  1.86,  for  the  seventeen  varieties 
examined.  The  Vineless,  much  in  favor  in  Texas,  shows  2.28  per  cent 
The  lowest  contents,  1.28,  is  given  l>oth  for  the  Barbadoes  and  the  Pump- 
kin Yam. 
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We  thus  perceive  that  for  a  given  weight  there  is  considerably  mon 
nourishment  in  the  sweet  potato  than  there  is  in  the  white  or  IrisL 
The  potential  energy  in  the  latter  case  is  only  about  two  thirds  of  thit 
contained  in  the  former. 

COMPOSITION   OF  THE   ASH    OF   THE    SWEET   AND   IRISH    POTATOES. 

To  ascertain  the  amount  of  mineral  matter  withdrawn  from  the  soil 
by  a  crop  of  sweet  potatoes  an  analysis  was  made  of  the  ash.  The 
results  are  given  below.  The  analysis  was  made  by  P.  W.  Tompkins,  i 
student  in  the  Agricultural  Laboratory.  The  analysis  of  the  ash  of  the 
Irish  potato,  taken  from  Johnson's  **How  Crops  Grow,"  is  placed 
alongside  for  comparison. 


Sweet  Potato, 
Per  Cent. 


Irish  Potato. 
Per  Cent. 


Potash. 
Soda.. 
Lime  . 


Magnesia 

Peroxid  of  iron,  and  alumina. 
Brown  oxid  of  manganese  ... 

Phosphoric  acid 

Sulphuric  acid 

Silica 

Chlorine  


58.16 

eoji 

8.12 

UO 

6.64 

1« 

4.10 

4JB0 

.54 

J» 

Trace. 

Tnoe. 

16.17 

1&» 

2.99 

7jn 

2.66 

ijn 

2.14 

iw 

Totals 

Less  excess  of  oxygen  due  to  chlorine. 

Totals : 


100.42 
.42 


100.00 


loan 


loaoo 


Of  the  three  most  important  ingredients:  potash,  lime,  and  phosphoric 
acid,  potash  predominates  and  constitutes  more  than  one  half  the 
mineral  contents  of  this  food.  Phosphoric  acid  amounts  to  about  16 
per  cent  of  the  ash  of  the  sweet  potato  and  18  per  cent  of  the  Irish; 
while  the  quantity  of  lime  contained  is  quite  small  in  both  cases,  not 
reaching  6  per  cent. 

The  soil  on  which  the  potatoes  were  grown  is  rich  in  potash,  lime,  and 
phosphoric  acid,  and  fairly  well  supplied  with  nitrogen. 


DRAFT    UPON   THE    SOIL   INGREDIENTS. 

The  following,  based  upon  the  analysis  of  the  ash,  shows,  in  tabular 
form,  the  amounts  of  the  important  ingredients  withdrawn  from  the  soil 
by  a  crop  of  sweet  potatoes,  and  which,  except  in  the  case  of  very  rich 
soils,  must  soon  be  replaced  by  fertilization.  By  way  of 'comparison  is 
added  the  corresponding  quantities  of  the  same  elements  of  plant  food 
extracted  from  the  soil  by  a  crop  of  Irish  potatoes: 
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ANALYSES  OF  FI(!S. 
By  Geo,  E.  Colby. 

During  the  season  of  1892  eleven  varieties  of  figs  were  received  from 
several  localities  in  the  State  and  submitted  to  analysis,  the  resolts 
being  given  in  Bulletin  No.  102  of  this  Station.  In  1893  thirty  other 
samples  were  received  and  analyzed,  and  the  results  are  here  incorpo- 
rated with  the  former.  The  following  is  a  description  of  the  samples 
received  during  both  seasons: 

Crop  of  1892. 

No.  1.  White  Adriatic,  from  Fresno.  The  name  of  the  grower  was 
not  obtained.  The  sample  was  received  on  August  19th  in  good  condi- 
tion. Its  color  was  greenish-yellow,  the  fruit  very  tender,  fairly  juicy, 
and  very  sweet.     It  is  a  typical  fruit  of  this  kind. 

No.  2.  White  Adriatic,  from  Kern  County.  It  was  grown  by  George 
A.  Raymond.  The  sample  was  received  in  excellent  condition  on  Sep- 
tember 2d.  A  large  fruit  with  an  almost  cream-yellow  color,  delicate, 
juicy,  and  very  sweet  fleshed.  On  page  285  will  be  found  a  description 
and  analysis  of  tlie  soil  upon  which  these  tigs  were  grown. 

No.  3.  Smyrna  {?),  from  Solano  County.  It  was  grown  by  E.  R. 
Thurber,  and  the  sample  received  on  August  6th  in  good  condition.  It 
was  a  medium -sized  fruit,  of  a  dark-yellow  color,  and  not  very  tender  or 
sweet  fleshed. 

No.  4.  Smyrna  ^^Bulletiny  from  Tulare  County.  The  sample  was 
grown  at  the  San  Joaquin  Valley  Experiment  Station,  and  received  on 
August  17th.  It  was  a  smaller  but  sweeter  fruit  than  No.  3  from  Solano 
County.  Its  flesh  was  coarse,  but  the  color  good.  This  fig  was  from 
young  trees  and  marked  as  frost-proof. 

No.  5.  California  Black,  from  Solano  County.  The  sample  was  grown 
by  E.  R.  Thurber,  and  was  received  in  good  condition  on  August  6tli. 
A  medium-sized  fruit  with  coarse  flesh  and  rather  tough  skin;  not  very 
sweet  to  the  taste. 

No.  6.  Hirtu  du  Japon,  from  Tulare  County.  The  sample  was  grown 
at  the  San  Joaquin  Valley  Experiment  Station,  and  received  on  August 
17th  in  only  fair  condition.  It  was  of  medium  size,  with  purple  color; 
its  flesh  was  white  in  color,  tender,  juicy,  and  quite  sweet.  The  sample 
was  from  young  trees,  which  are  prolific  bearers  and  frost-proof. 

No.  7.  Constantine,  from  Tulare  County.  The  sample  was  grown  at 
the  San  Joaquin  Valley  Experiment  Station,  and  received  in  good  con- 
dition on  August  17th.  It  was  small  in  size  and  with  a  striped  green 
and  purple  color.  Its  flesh  was  hard  and  fibrous,  but  quite  sweet.  The 
sample  was  from  young  trees  and  is  another  of  the  frost-proof  varieties 
of  the  station. 

No.  8.  Du  Roi,  from  Tulare  County.  It  was  grown  at  the  San  Joaquin 
Valley  Experiment  Station,  and  was  received  on  August  17th  in  good 
condition.  It  was  fully  ripe  and  had  a  cream  color,  but  its  flesh  was 
hard  and  rather  dry,  though  quite  sweet  in  taste.  This  is  a  new  variety, 
which  also  has  proved  its  ability  to  withstand  frost.  The  sample  was 
from  young  trees. 

No.  9.  Dorce  Narhun,  from  Tulare  County.  The  sample  was  from 
young  trees  grown  at  the  San  Joaquin  Valley  Experiment  Station,  and 
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tein,  show  considerable  variation;  the  apricots,  like  the  applep,  yielding 
less  than  one  half  as  much  sugar  as  the  Muscat  raisin,  which  contains 
nearly  twice  as  much  sugar  as  the  prunes,  and  one  and  one  quarter 
times  as  much  of  that  substance  as  the  fig.  European  analyses  of 
raisins  show  figures  for  sugar  contents  which  differ  but  little  from  those 
we  give  here.  Both  raisins  and  figs,  with,  respectively,  4  and  4.5  per 
cent  albuminoids  (flesh-forming  materials),  stand  from  one  and  one 
half  to  two  times  above  the  other  fruits  in  this  respect.  The  fig  yields 
nearly  twice  as  much  ash  as  the  other  fruits  here  reported. 

ASH    COMPOSITION   AND   NITROGEN   CONTENTS. 


[ 


In  the  large  table  (A)  we  see  the  highest  ash  percentage,  viz.,  1.16,  in 
Marseilles,  No.  21 — over  twice  as  much  as  we  have  found  the  average 
.577  per  cent)  to  be  of  twenty-eight  samples  of  figs.     The  small  table 
B)  shows  no  greater  variation  in  the  composition  of  the  ash  than  was 
to  be  expected. 

According  to  previous  bulletins  relating  to  fruits  (Nos.  93, 97,  and  101 ), 
the  fig  stands  second  in  amount  of  mineral  matter  withdrawn  from  the 
soil,  for  equal  weights  of  the  various  fruits.  From  European  data  we 
place  grapes  first  in  this  respect,  and  from  our  own  findings  the  orange, 
lemon,  prune,  apricot,  and  plum,  third.  We  report  in  the  large  table  on 
page  229  an  ash  analysis  of  the  White  Adriatic  fig  from  Kern  County, 
and  as  the  figures  there  represent  a  considerable  district  we  can  take 
them  as  a  fair  guide,  the  analysis  of  the  ashes  of  other  fruits  from  differ- 
ent localities  of  California  having  shown  that  the  variations  will  not  be 
great  enough  to  vitiate  the  conclusions.  But  few  European  analyses 
of  fig  ashes  are  at  hand,  and  their  great  discrepancies  necessitated  an 
analysis  by  us  of  the  ash  of  an  imported  fig.  The  results  obtained  are 
given  in  the  accompanying  tables,  and  it  will  be  noted  that  the  figures 
agree,  within  the  limits  to  be  expected,  with  those  we  report  for  our  figs. 
Thus  we  are  a*ble  to  correct  the  data,  given  in  Bulletin  No.  101,  relating 
to  European  fig  ashes. 
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the  insoluble  matter.  But  its  well-known  high  production,  both  in 
quantity  and  quality,  and  its  thriftiness,  confirm  the  forecast  given 
by  the  analysis.  Practically  the  same  soil  prevails  near  Newcastle, 
and  to  the  southeast  of  Penryn,  all  localities  noted  for  the  production 
of  fine  shipping  fruits. 

It  will  be  seen  from  an  inspection  of  the  analyses  of  the  Asia  Minor 
soils  that  they  are  all  exceedingly  well  supplied  with  lime  and  phos- 
phoric acid,  and  in  the  case  of  soil  B  from  Erbelli  district,  notably  also 
with  potash.  This  latter  soil  appears,  apart  from  the  humus  contents, 
to  be  the  richest,  with  its  1.09  per  cent  of  potash,  1.96  of  lime,  and  0.29 
per  cent  of  phosphoric  acid.  It  does  not  contain  as  much  lime  and 
phosphoric  acid  as  soil  A  from  Smyrna,  which  shows  4.44  per  cent  and 
0.37,  respectively,  but  the  potash  percentage  is  just  double  that  found  in 
soil  A,  and  figs  draw  quite  heavily  on  this  very  important  ingredient. 
The  Erbelli  soil  B  has  another  very  striking  advantage  over  both  the 
others,  in  that  while  the  latter  have  35  and  40  per  cent,  respectively,  of 
coarse  material,  it  has  only  1  per  cent  of  these. 

The  percentages  of  potash  and  lime  in  the  Erbelli  soil  C  are  some- 
what below  those  of  the  other  two,  while  in  phosphoric  acid  it  rates  the 
same  as  B. 

When  comparing  the  nitrogen  contents  as  indicated  by  the  humus 
percentages,  we  note  a  marked  deficiency  in  soil  B,  with  only  0.27  per 
cent.  The  figure  for  soil  C,  0.44,  about  one  and  two  thirds  times  that 
of  soil  B,  is  only  fair;  and  in  soil  A,  showing  nearly  three  times  as  much 
humus  as  does  soil  B,  is  satisfactory. 

The  moisture  absorption  coefl5cients  are  low  in  both  soils  B  and  C, 
and  only  fair  in  soil  A.  The  highest  factor  in  A  was  to  be  expected, 
owing  to  its  rating  so  much  ahead  of  the  other  two  in  humus. 

The  comparison  of  the  analyses  of  the  Asia  Minor  soils  with  those 
from  this  State,  shows  very  strikingly  the  richness  in  phosphoric  acid 
of  the  former  over  the  latter.  The  lowest  per  cent  of  this  ingredient  in 
the  Asia  Minor  soils,  0.29,  found  in  soil  B,  from  Erbelli,  is  more  than 
one  and  one  third  times  as  much  as  the  highest  (0.22)  shown  in  the  soil 
No.  1466,  from  Miramonte,  of  the  California  soils;  and  the  average,  0.32 
per  cent,  of  the  three  Smyrna  soils  is  almost  exactly  four  times  the 
average  for  all  California  soils  examined  (about  two  hundred  in  num- 
ber), and  nearly  three  times  the  figure,  0.113,  representing  the  average 
of  phosphoric  acid  for  four  hundred  and  sixty-six  soils  of  the  humid 
region  (east  of  the  Rocky  Mountains)  of  the  United  States. 

With  reference  to  lime,  the  average  for  the  Asia  Minor  soils  is  2.60,  as 
against  1.08  for  California.  The  figures,  0.690  for  Asia  Minor,  and 
0.644  for  California,  representing  the  averages  for  potash,  show  that 
both  sets  of  soils  are  about  equally  well  supplied  with  this  element  of 
plant-food. 

A  marked  difference,  in  favor  of  California  soils,  is  at  once  seen  when 
the  humus  percentages  are  compared.  The  average  for  the  Asia  Minor 
soils  is  only  0.47,  being  less  than  one  half  that,  1.08  per  cent,  found  for 
the  average  of  one  hundred  and  ninety-eight  California  soils. 
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As  indicated  above,  in  referrring  to  the  late  reports  of  this  depart- 
ment, we  shall  only  discuss  in  a  brief  way  some  of  the  main  features 
shown  in  the  table. 

Proportion  of  Rind  to  Flesh, — The  additional  data  for  the  year  1893; 
in  the  tables  relating  to  the  proportion  of  skin  to  flesh,  in  no  way  change 
the  previous  conclusions,  but  only  verify  them.  Thus  the  consumer 
finds  that  the  largest  orange — the  Navel — has  but  little,  if  any,  advan- 
tage, because  of  its  size,  over  the  smaller  Seedling,  Mediterranean  Sweet, 
St.  Michael,  Bloods,  and  Tardive  oranges.  The  average  percentage  ratios, 
as  given  in  the  following  table,  show  that  on  an  average  the  Navel  con- 
sists of  about  72  per  cent  of  flesh  and  28  per  cent  of  rind;  the  average 
Seedling  75  per  cent  of  flesh  and  25  per  cent  of  rind;  the  average  Med- 
iterranean Sweet,  Malta  and  Ruby  Bloods  about  70  per  cent  of  flesh, 
with  30  per  cent  of  rind;  while  the  two  varieties,  St.  Michael  and  Tar- 
dive, yield  80  per  cent  of  flesh  and  only  20  per  cent  of  rind,  or  from  8 
to  10  per  cent  less  waste  material  than  the  other  largely  grown  varieties 
of  oranges  just  named. 

The  Riverside  Navels  of  the  last  crop  (Nos.  75  and  91),  with  75  per 
cent  of  flesh,  show  a  very  material  advantage  in  amount  of  flesh  over 
that  from  Porterville  (No.  68),  which  has  but  64  per  cent.  They  rate 
on  the  whole  higher  in  flesh  than  the  majority  of  the  earlier  crop  Navels, 
with  the  exception  of  No.  4  (1891),  from  Riverside,  and  No.  8  (1891), 
from  Pomona.  Among  the  St.  Michaels,  the  Riverside  sample.  No.  76 
(1893),  leads  for  that  year  with  85  per  cent  of  flesh  and  15  per  cent  of 
rind;  still  these  figures  are  outdone  by  the  results  of  the  previous  year 
(1891),  in  which  No.  15,  from  Pomona,  has  85.6  per  cent  of  flesh  and 
14.4  per  cent  of  rind.  The  Porterville  St.  Michael,  No.  71,  with  80.5  per 
cent  of  flesh,  is  quite  within  the  average.  The  Bloods  from  both  River- 
side and  Porterville,  Nos.  79,  73,  78,  and  69,  run  very  much  alike  in  flesh 
percentages,  varying  but  little  from  the  average  given  above.  The  Par- 
son Brown  orange.  No.  82,  and  the  Riverside  *' Seedling"  Blood,  No.  80, 
with  about  63  per  cent  of  flesh,  are  but  little  poorer  than  either  the  Star, 
No.  70,  or  the  Pineapple  orange.  No.  84,  which  have  about  66  per  cent  of 
flesh  and  34  per  cent  of  rind.  The  Du  Roi,  from  Riverside,  No.  83,  and 
the  Jafl'a,  No.  67,  from  Porterville,  each  have  about  70  per  cent  of  flesh, 
thus  rating  like  the  Bloods. 

An  analysis  (reported  in  Bulletin  No.  17,  Florida  Experiment  Station) 
of  the  Jafia  orange  gives  for  the  peel,  or  rind,  23.49  per  cent  of  flesh; 
for  the  seeds,  0.76  per  cent,  and  for  the  pulp  and  juice  (flesh),  76.74  per 
cent;  the  latter  figure  being  nearly  7  per  cent  higher  than  that  yielded 
by  Jaffa,  No.  67,  from  Porterville. 
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Average  Percentage  Ratios. 
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JuiciiiesSy  or  Proportion  of  Juice  to  Flesh, — A  comparison  of  the  figures, 
especially  the  average,  in  the  large  table,  shows  that,  of  the  named 
varieties  examined,  the  Navel  is  the  driest,  and  while  the  St.  Michael 
and  Tardive  have  the  largest  proportions  of  juice,  they  are  closely  fol- 
lowed in  that  respect  by  the  Mediterranean  Sweet,  Seedlings,  and  Malta 
Blood.  It  is  interesting  to  note  that  the  King  orange,  one  so  much 
admired  in  Southern  California,  seems  to  promise  to  equal,  if  not  exceed, 
the  St.  Michael  in  juiciness.  These  facts  will  be  better  understood  by 
reference  to  the  table  above,  which  gives  the  percentage  ratios. 

Sugar  Contents  of  the  Juice, — In  the  main  the  highest  sugars  are  seen 
in  that  fruit  raised  in  1892,  but  the  differences  are  only  slight  in  any 
variety,  so  that  the  averages  for  this  important  ingredient  of  oranges 
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European 


Apples  and  Pears, 
Figs. 


California ... 

European  (Smyrna). 

Nectarines 


1.522 
1.420 


So  far.  then,  the  fig  rsiioQ  first  in  fiesh-forming  ingredients,  with  little 
choice  between  the  apricots  and  plums  for  second;  and  for  third  place 
the  prunes  and  oranges  run  nearly  even. 

LEMONS. 

Description  of  Lemons  Received  {Season  of  1892-93). 

(For  description  of  lemons  received  from  the  crop  of  1891,  see  Agri- 
cultural Report  for  1890,  page  109;  for  those  of  crop  of  1892,  see  same 
report  for  years  1891-92,  pages  102  and  103.) 

No.  90.  Eureka^  from  Ontario,  San  Bernardino  County.  The  samples 
were  grown  by  J.  W.  Freeman,  and  are  from  the  exhibit  at  the  State 
Fair  at  Colton.  They  were  picked  in  November,  1892,  and  received  for 
analysis  March  27, 1893.  Their  skin  was  of  bright  yellow  color,  and  of 
medium  thickness;  the  base  fleshy,  and  apex  sharply  pointed.  They 
had  a  tender  flesh,  and  were  without  seeds. 

No.  88.  Lisbon^  from  Ontario,  San  Bernardino  County.  The  sample 
was  taken  from  the  State  Fair  exhibit  at  Colton,  and  was  grown  by 
J.  W.  Freeman.  They  were  picked  in  November,  1892,  and  received  here 
on  March  27,  1893.  The  fruit  had  a  clean,  smooth,  and  bright  yellow 
skin,  with  slightly  flattened  base  and  pointed  apex;  the  skin  was  slightly 
ribbed.     The  Besh  was  tender,  and  had  very  few  seeds. 
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No.  95.  Villa  Franca^  from  Ontario.  Grown  by  J.  W.  Freeman,  and 
received  March  12, 1894.  This  fruit  was  firm,  strongly  apiculate,  bright 
colored,  and  tending  to  be  ribbed.  Its  skin  and  "  rag  "  were  thick,  and 
it  had  a  flesh  of  fine  texture;  was  fairly  juicy,  and  had  but  few  seeds. 

No.  113.  Villa  Franca,  from  San  Diego.  Grown  by  S.  M.  Marshall, 
and  received  March  27,  1894.  A  fairly  sized  sample,  with  short,  oval, 
pointed  apex  and  base;  heavy,  thick  skin  and '*  rag,"  and  few  well- 
developed  seeds. 

No.  94.  Villa  Franca,  from  San  Diego.  Grown  by  the  San  Diego 
Land  and  Town  Company,  and  received  for  analysis  on  March  12, 1894. 
This  fruit  was  very  large  for  the  kind,  rounded  in  shape,  and  had  a  flat 
base  and  rather  blunt  apex.  Its  skin  and  '*rag"  were  rather  thick;  the 
flesh  was  coarse-textured  and  hollow  in  center;  seeds  few  in  number  and 
abortive. 

No.  93.  Villa  Franca,  from  Porterville.  Grown  by  R.  Lindner,  and 
received  March  12, 1894.  Sample  was  rather  small  and  soft,  and  showed 
upon  its  thin  skin  some  appearance  of  coast  scale.  Its  stalk  end  was 
somewhat  pointed,  apex  was  apiculated.  The  flesh  was  tender  and  con- 
tained some  fairly  developed  seeds. 

No.  111.  Bonnie  Brae,  from  San  Diego.  Grown  by  J.  S.  Harvey,  and 
received  here  on  March  27,  1894.  A  bright-colored,  egg-shaped  fruit, 
with  a  very  thin  skin,  which  parted  easily  from  the  flesh.  The  flesh 
segments  showed  plainly  through  the  skin,  but  the  fruit  could  not  be 
called  ribbed.     The  flesh  was  "mushy"  and  without  any  seeds. 
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as  an  Hungarian  prune,  but  much  more  nearly  round  in  shape;  the 
color,  too,  is  even  darker  purple  than  that  of  the  French  prune,  and  the 
skin  is  marked  with  spots.  The  flesh  is  juicy  and  golden  yellow  in 
color. 

No.  55.  Prunty  from  Arroyo  Grande,  San  Luis  Obispo  County.  The 
variety  is  unknown;  it  was  grown  by  King  Bros.,  and  received  for 
examination  September  4,  1893.  Form  oval,  symmetrical;  color  dark 
purple,  but  cloudy;  flesh  greenish-jrellow,  and  rather  dry;  pit  free,  oval, 
rather  thin  and  smooth.  This  fruit,  while  nearly  as  large  as  a  French 
prune,  still  has  a  much  larger  pit,  and  cannot  compare  with  it  in 
sweetness  and  flavor. 

No.  54.  Hemskirk  Apricoty  from  Bakersfield,  Kern  County,  grown  by 
James  M.  Hunter,  and  received  July  14,  1894,  in  good  condition,  and 
fully  ripe. 

The  following  table  gives  the  results  of  the  analysis  of  the  fruits 
described  above:   . 
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Analysbs  of  Soils  and  Subsoils  fboh  thb  Banana  Plantation  of  A.  J.  Campbell, 

Honolulu,  H.  I. 


No.  1,  Dark-Colored. 


Soil. 
Depth,  0—13'/. 


Subsoil. 
Depth,  13/'— 26''. 


No.  2,  Chocolate- Colored. 


Soil. 
Depth,  0-12". 


Subsoil. 
Depth,  12''— 25". 


Coarse  material8>0.5™°». 
Fine  earth 


None 
All... 


None 
All.., 


Analysis  of  Fine  Earth. 


Insoluble  matter 

Soluble  silica 

Potash  (K2O) 

SodaCNajO) 

Lime  (Cat)) 

Magnesia  (MgO) 

Br.  ox.  of  manganese 
(Mn304) 

Peroxid  of  iron  (FejOj)  . 

Alumina  (AljO.) 

Phosphoric  acia  (PjOj) . 

Sulphuric  acid  (SO3) 

Caroonic  acid  (OOj) 

Water  and  organic  mat- 
ter   

Total 


S}  39.805 
.243 
.123 
.221 
.617 

.189 

21.170 

24.149 

.121 

.005 


12.956 1 
25.129  f 


38.085 

.221 
.154 

.187 
.432 

.128 

22.244 

25.246 

.205 

.005 


ia722 


13.416 


Humus 

Humus  ash 

Containing  phosphoric 
acid 

Humus-nitrogen  in  100 
humus 

Humus-nitrogen  in  100 
fine  earth 

Hygroscopic  moisture 
absorbed  at  13®C 


100.265 

1.097 
.714 

.047 

6.680 

.072 

ia700 


100.321 


14.400 


None 
All... 


io72[  38.985 
.222 
.062 
.442 
.685 

.637 

17.525 

26.836 

.197 

.004 


14.362 


99.956 

1.455 
1.226 

.085 

6.200 

.090 

12.200 


.None. 
...All. 


13.905  )     on  QOQ 

26.027)  ^-^^ 
.400 
.108 
.241 
.641 

.680 

20.153 

26.061 

.129 

.005 


12.061 


100.411 


13.05 


The  above  soil  analyses  are  thus  discussed  by  Professor  Hilgard: 
"  Contrary  to  my  expectations  the  two  do  not  differ  widely,  and  are 
evidently  of  similar  origin.  It  is  curious  that  the  darker  colored  soil, 
No.  1,  actually  contains  less  humus  than  No.  2,  the  red  one,  owing 
doubtless  to  the  different  condition  of  the  humus.  Of  this  substance, 
however,  there  is  in  both  an  adequate  supply.  As  regards  the  other 
ingredients,  potash  is  in  quite  small  supply,  when  taken  in  connection 
with  the  supply  of  lime.  The  whole  analysis  indicates  that  these  two 
substances  should  be  supplied  to  the  soil.  Phosphoric  acid  is  not  only 
in  adequate  total  supply,  but  so  large  a  proportion  of  it  is  in  an  availa- 
ble state  that  the  use  of  phosphate  fertilizers  is  not  at  present  indicated 
and  would  probably  not  pay  for  some  time  to  come." 


ANALYSES  OP  LEAVES  AND  FRUIT  OF  THE  BANANA. 

For  the  analysis  of  the  leaves,  the  wrapping  of  a  bunch  of  fruit  sent 
by  Mr.  Campbell  was  used.  The  dried  leaves  were  calculated  to  fresh 
ones  from  the  result  of  a  drying  experiment  with  the  leaves  taken  from 
a  hot-house  plant. 

The  sand  held  by  the  leaves  mechanically  was  removed  from  the  ash 
by  treating  the  insoluble  residue  with  carbonate  of  soda  solution.     For 
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Europe  and  from  the  East  are  applicable;  the  more  as  we  have  our  own 
data  in  a  much  more  complete  shape  than  are,  thus  far*,  those  coming  to 
us  from  the  outside.  Our  growers  as  well  as  our  fertilizer  manufac- 
turers must  take  note  that  what  is  true  for  the  humid  climates,  from 
which  most  of  our  data  for  these  matters  are  derived,  does  not  neces- 
sarily hold  good  in  arid  climates.  By  reason  of  their  comparative 
remoteness  from  the  centers  of  scientific  investigation,  the  products  and 
soils  of  the  arid  regions  have  until  now  received  but  very  little  attention; 
and  what  has  been  done  outside  of  this  State  has  been  mostly  done  in 
such  a  scattering  and  unsystematic  manner  as  to  convey  scarcely  any 
data  for  definite  comparison.  I  am  therefore  justified  in  calling  the 
attention  of  farmers,  and  especially  of  fruit-growers,  to  the  fact  that 
Eastern  precedents  will  not  serve  them  in  these  matters;  and  that  when 
fertilizers  are  offered  them  upon  the  basis  of  Eastern  or  European  data 
they  should  consult  first  the  facts  elicited  for  them  by  the  State  Experi- 
ment Station,  in  order  to  see  that  their  money  is  spent  to  the  best 
advantage.  Much  remains  to  be  done,  but  what  has  been  done  is  at 
least  worthy  of  their  close  attention. 

The  reports  and  bulletins  of  the  Experiment  Station  ate  sent  free  to 
any  citizen  of  California  making  application  therefor. 


II. 

REPORTS 


OM 


CULTURE  WORK  AT  THE  EXPERIMENT  STATIONS. 

A.  Central  Station;  Alameda  County. 

B.  Foothill  Station;  Amador  County. 

C.  Southern  Coast  Range  Station;  San  Luis  Obispo  County. 

D.  San  Joaquin  Valley  Station;  Tulare  County. 

E.  Southern  California  Station;  Los  Angeles  County. 

F.  Forestry  Stations;  Chico  and  Santa  Monica. 
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Number  of  PlanU  and  CuUingt  Distributed, 


Name. 

Total. 
1886-91. 

1891-92. 

1892-93. 

1893-91. 

TotaL 

Trees — Black  wattle 

185 
303 
205 
1,028 
985 
803 
244 

92 
212 

46 
108 
470 
408 
136 

114 

38 

337 

Guava 

303 

Kikar 

205 

Olive 

1,028 
985 

Camphor 

Cork  oak 

803 

Date  palm 

244 

Melon 

92 

Strawberry 

Sumac 

212 

46 

Tea 

108 

English  oak 

.... ...... 

38 

508 

Kai  apple 

• 

408 

Carob 

136 

Ironwood  eucalyptus* _. 

108 
177 

42 

19 
19 
21 
23 
20 
17 
44 
48 
28 
34 
7 
40 
38 
58 

108 

Lemon-scented  gum J - 

219 

Balm  of  Gileadlir* 

19 

Western  arbor  vitee. 

19 

Austrian  pine 

21 

Droopine  cypress 

• 

23 

White  pine 

...... 

20 

Lawson  cypress 

•••••• •••• 

' 

17 

Kentucky  coffee  tree*. 

44 

Eastern  black  walnut 

48 

Carolina  poplar 

28 

Hackberry 

34 

Blackash I ; 

7 

Pawlonia _ -.. 

40 

Catalpa 

.^*...  ....<•...••  •.•. 

" 

38 

California  maple ..  . 

1 

58 

Fiber  plants — Esparto  crrass 

210 
470 
650 
490 
8,370 

50 

30 

120 

260 

New  Zealand  fiax. 

««•>*•*  **i»* 

500 

Ramie.. 

770 

Forage  plants— Australian  salt  bush. 
Texas  blue-erass  roots 

490 

...» ...... 

504 

456 
1,610 

9,330 

Flat  pea  roots 

1,610 

3»220 

Plants — Bamboo 

ODD 

601 
285 

"*•"••*•"" 

666 

Caper 

Licorice  roots 

«•**»•  *•>•• 

601 

285 

Taro 

159 

1,680 

57 

159 

Jerusalem  artichokes 

1,680 
147 

Suear  cane  . 



90 

76 

104 

1,995 

Loiran  berry 

76 

Hennaplant -  -    

104 

Cuttings — Grape 

10,486 

7,415 

2,150 

560 

84' 

1,968 
312 

462 
900 
360 

13.027 

Mulberry 

Willow 

10,283 
2,822 

Olive 

660 

Fies     

i;272 

1,272 

Totals 

Scions— Fruit  (number  of  orders) 

37,478 
232 

4.964 
32 

5,003 
38 

4,865 

52,310 
302 

*Babitituted  for  Hickory  wattle  and  Douglan  spruce  named  in  BuUetin. 
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Financial  Statement. 


1891-02. 


1892-93. 


1893-94. 


Keceiptt, 

Goinf  stamps,  orders,  etc.,  from  applicants 

Assistance  from  Agricultural  Department  of  University.. 


Total  receipts $174  98 


Expenditures. 

Packing  material  for  seeds 

Packing  material  for  plants 

Postage,  cartage,  etc 

Stationery 

Wages 


$170  98 
4  00 

$203  30 
•92  00 

'  $174  98 

$295  30 

$2  90 
21  98 
25  85 
990 
*218  28 
'  1 

$6  10 
17  30 

60  55 
4  31 

61  67 

$323  63 
12  00 

$335  63 


$5  00 

28  36 

75  34 

6  90 

156  01 


Total  expense :    $149  93  i    $278  89 

Amounts  of  unlilled  orders  returned  to  applicants '       25  05  '       16  41 


$271  60 
64  08 


•$73  08  was  due  in  1891-92,  but  paid  in  1892-93. 


Extent  of  Distribution. 


Number  of  applicants  supplied 

Packages  sent  oy  mail 

Packages  sent  by  express 

Offices 

Counties  reached 


lWll-92 

1892-93. 

1893-'>1. 

438 

410 

578 

612 

517 

761 

46 

124 

56 

267 

225 

329 

47 

46 

♦48 

*The  total  number  of  counties  in  the  State  in  1803  was  oT. 


REPORTS  FROM  VOLUNTARY  EXPERIMENTERS  UPON  PLANTS 
RECEIVED  THROUGH  THE  STATION  DISTRIBUTION. 

By  Edward  J.  Wicksos. 

We  are  continually  gratified  with  the  fullness  and  frankness  which 
characterize  the  correspondence  connected  with  the  receipt  and  trial  of 
material  furnished  by  the  Station  to  voluntary  experimenters.  It  is  not 
possible  in  a  report  of  this  kind  to  make  use  of  all  the  data  furnished 
by  correspondents,  but  still  we  count  it  useful  and  valuable  and  desire 
in  every  way  to  encourage  our  correspondents  to  give  us  fully  the  results 
of  their  observations  of  the  behavior  of  the  different  plants,  together 
with  their  conclusions  as  to  their  value  or  otherwise. 

Most  of  the  reports  below  are  supplementary  of  earlier  observation 
given  in  previous  reports,  and  it  is  not  necessary  to  repeat  our  own 
descriptions  and  characterizations  of  the  plants  there  given.  If  readers 
of  this  report  desire  such  information,  they  can  usually  obtain  it  by 
correspondence  with  this  Station. 

CEREALS. 


Although  the  interest  in  experiments  with  new  varieties  of  cereals 

has  been  greatly  reduced  by  the  low  market-values  of  these  grains,  we 

stj'II  £nd  some  growers  awake  to  the  chance  of  improvement  through 
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the  growth  of  superior  varieties.  It  is  an  interesting  fact  that  the  not- 
able collections  of  cereals  in  variety  which  were  displayed  by  some 
counties  in  the  California  Building  at  the  World's  Fair,  and  in  the 
county  buildings  at  the  Midyvinter  Fair  in  San  Francisco,  were  grown 
from  seed  furnished  from  this  Station.  These  displays  have  naturally 
called  attention  anew  to  our  work  in  securing  these  collections,  and  this 
promises  to  bring  our  efforts  more  prominently  before  the  grain  growers 
of  the  State  than  hitherto. 

Cbbeals  at  Rancho  Chico  :  General  John  Bidwell,  Chieo,  Butte  County.— The  appended 
list  will  show  the  varieties  that  erew,  date  when  sown  or  planted,  date  of  harvestin  g 
and  rate  of  yield  per  acre.  It  will  be  seen  that  the  yield  of  many  samples  on  the  list 
was  so  small  as  to  be  almost  failures.  This  may  have  been  owing  to  late  sowing,  soil, 
unfavorable  season,  or  other  cause.  Will  try  to  give  them  further  trial.  There  were 
several  varieties  which  failed  utterly,  viz.:  Kaub's  Black  Prolific,  Diehl  Mediterranean, 
Winter  Fulcaster. 


Name  of  Grain  and  Variety. 


WJieat, 

Propo 

Pringle's  Best 

Palestine 

Brenner's  Winter  Eagle 

Archer's  Prolific.. 

Brenner  White  Club 

Petali 

Patent  Oftice 

Russian  Durmer 

Russian  Red  Bearded 

Michigan  Mixed 

Genoese  Winter 

Egyptian 

Victor 

Nonpareil 

Red  Emmer  Spelt 

Indian  Three  Months'  Wheat 

Pringle's  Defiance 

Missoyen 

Volo 


Ghirka  or  Odessa.. 

White  Sonora 

Atlanti 

Polish 

Big  Long-bearded  Club 
Diamond 


March  PImmer  Spelt. 
Victoria 


Brenner's  Hungarian.. 
White  Beardless  Spelt. 

Red  Chaff 

Hybrid  Dattel 

Peru  or  April 

White  Emmer  Spelt... 

Hybrid  Lamed 

Thuringian 

Tunisian 

White  Silesian  Spelt  .. 

California  Spring 

Arizona  Indian 

Fran  ken  steiner 

GoldfinderRed 

Currell's  Prolific 

Paine's  Defiance, 

W  hite  Flanders    

Early  Clawson 


Date  when 
Sown, 


Date  when 
Harvested. 


Rate 

of  Product 

per  Acre. 


Jan.  25 
Jan.  25 
Jan. 25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  55 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 


July  26 
July  8 
July  25 
July  26 
July  25 
July  27 
July  25 
July  28 
July  27 
July  25 
July  6 
July  27 
July  26 
July  6 
July  28 
July  25 
July  26 
July  29 
July  17 
July  26 
July  29 
July  25 
July  25 
July  25 
July  25 
July  25 
July  27 
July  6 
July  26 
July  28 
July  29 
July  6 
July  28 
July  6 
July  28 
July  28 
July  28 
Julv  6 
July  27 
July  27 
July  7 
July  11 
July  12 
July  11 
July  11 
July  11 


27  bushels. 
24  bushels. 
23  bushels. 
23  bushels. 
22  bushels. 
21  bushels. 
21  bushels. 
21  bushels. 
21  bushels. 
20  bushels. 
19  bushels. 
19  bushels. 
19  bushels. 
19  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
18  bushels. 
17  bushels. 
16  bushels. 
14  bushels. 
11  bushels. 
11  bushels. 
11  bushels. 
11  bushels. 
10  bushels. 

9  bushels. 

8  bushels. 

7  bushels. 

6  bushels. 

6  bushels. 

6  bushels. 

6  bushels. 

3  bushels. 

3  bushels. 

2  bushels. 

2  bushels. 

1  bushel. 
.5  bushel. 
.2  bushel. 
.1   bushel. 
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From  the  Royal  Gardens  at  Kew,  England: — Thirty-eight  packets  of 
rare  seeds,  which  include  three  species  of  Berberis,  five  of  C3rti8U8,  two 
of  Eleagnus,  four  of  Acer,  four  of  Pyrus,  seven  of  Alnus,  four  of  Crataegus, 
two  of  Cornus,  and  others  of  interest  and  value. 

Prom  Robert  Veitch,  seedsman,  Exeter,  England: — Ten  packages  of 
new  varieties  of  flowers  and  vegetables,  distributed  to  the  Central 
Station  and  sub-stations. 

From  Baron  Ferd.  Von  Mueller,  Government  Botanist,  Victoria,  South 
Australia: — Seeds  of  Gordon  Pasha  cotton,  Pesco  melon,  several  varieties 
of  Atriplex,  and  some  thirty  packets  of  valuable  seeds  from  Australia. 
Also,  collection  of  eighty-two  species  and  varieties  of  grasses,  clovers, 
economic  and  forage  plants,  and  garden  vegetables,  chiefly  from  South 
Asia. 

From  the  Royal  Botanic  Gardens,  Calcutta,  India: — Three  packages  of 
rare  tree  seeds,  with  others  to  follow. 

From  the  Botanic  Garden  at  Saharanpur,  Northern  India: — A  very 
fine  collection  of  seeds  of  thirty-three  species  of  Indian  trees,  and  four- 
teen kinds  of  vegetables.  There  is  certain  to  be  something  of  value  to 
California  in  both  the  above-mentioned  collections. 

From  W.  Farrer,  New  South  Wales: — Through  the  courtesy  of  J.  E. 
Watson,  of  San  Francisco,  a  collection  of  new  Australian  wheats,  also 
seventeen  hybrid  wheats,  his  own  crosses;  sent  for  further  tests  and 
developments  under  California  conditions. 

From  A.  B.  Robin,  South  Australia: — Seeds  of  Para  Grove  tomato,  a 
new  variety  of  good  local  reputation. 
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be  difficult,  and  the  short  branching  growth  indicates  that  it  would  be 
well  adapted  to  culture  in  pots  or  boxes  in  colder  climates. 

Early  Violet,  ripening  the  first  week  in  August,  is  a  small  grayish 
fruit  with  a  bluish  shade.  It  is  sweet  and  welcome,  because  of  its  earli- 
ness,  but*is  too  small  to  have  commercial  value. 

N0TB8  (by  C.  H.  S.)-— (1)  The  White  Marseilles  is  a  very  small  fig,  as  small  as  the  Black 
MarseiUes«  and  of  much  the  same  shape  and  qoality.  It  has  a  coarse,  acrid  skin;  distinctly 
a  second-rate  fig.  I  am  inclined  to  think  that  Mr.  Hansen's  White  Marseilles  must  be 
wrongly  labeled.    It  is  probably  the  Grosse  Marseilles,  a  different  sort. 

(2)  Tnis  must  be  the  ordinary  "White  Smyrna,"  so  called,  or  California;  nearly 
identical  with  the  Dalmatian  of  our  Tnlare  Station,  and  called  by  John  Rock  identical 
with  the  Brunswick.  But  what  Mr.  Rock  means  is,  I  think,  what  has  been  known  as 
"  Brown  Smyrna."  Under  any  name,  this  should  be  one  of  the  lar^st  figs  at  the  Station, 
larger  than  White  Adriatic.  The  Bulletin  Smyrna  dropped  its  fruit,  as  is  usual  with  that 
variety. 

(3)  The  true  Brunswick  is  one  of  the  largest  figs  known,  only  surpassed  in  that  respect 
by  Negra  Larga. 
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26th.  No  other  variety  showed  flowers  until  March  15th,  or  seventeen 
days  later;  but  no  less  than  fifteen  varieties  out  of  the  forty -eight  tabu- 
lated burst  into  bloom  on  that  day.  The  blossoming  closed  March 
27th,  with  six  varieties.  Leaving  out  the  Peen-to,  the  main  blooming 
season  of  some  sixty  varieties  at  the  Station  is  within  the  last  two  weeks 
of  March,  and  the  period  of  leafage  extends  to  the  second  week  of  April. 

According  to  Mr.  P.  J.  Berckmans,  of  Augusta,  Ga.,the  Peen-to  peach 
blooms  in  Georgia  in  January,  and  it  does  the  same  in  Alameda  County 
in  California.  The  tree  itself  is  very  hardy,  but  late  frosts  often  destroy 
the  blossoms.  It  bears  heavily  about  one  year  in  three  at  Niles.  The 
lateness  of  bloom  for  this  variety  at  Tulare  City  (February  26th)  is 
remarkable,  and  on  this  account  it  may  have  a  chance  of  fruiting.  All 
the  varieties  of  the  interesting  Peen-to  type  deserve  more  extended 
planting,  on  account  of  the  early  season  at  which  the  fruit  ripens.  In 
Florida  Peen-to  peaches  are  often  ripe  on  the  1st  of  April.  The  newer 
sorts,  as  described  by  Mr.  Berckmans,  who  grew  the  first  **  saucer 
peaches"  in  America,  include  the  following:  Angel,  Arlington,  Bid  well's 
Early,  BidwelPs  Late,  June  Beauty,  Red  Ceylon,  and  Waldo. 

At  Tulare  City,  as  at  Paso  Robles,  the  peach  season  is  shorter  than  in 
many  mountain  or  foothill  districts.  When  Hale's  Early  does  not  ripen 
till  August  10th,  and  Salway  October  13th,  there  must  be  nearly  three 
weeks'  compression  in  the  possible  range  of  varieties.  Unless  the  Peen-to 
type  succeeds,  there  can  be  no  ripe  peaches  in  this  district  earlier  than  the 
middle  of  July,  even  in  very  favorable  years.  Necessarily  this  fact 
reduces  the  number  of  essential  varieties,  both  for  home  and  market 
purposes.     The  weeding-out  process  is  of  vital  importance  here. 

Pears. — As  explained  in  last  year's  report,  the  pear  orchard  certainly 
shows  the  most  striking  exhibition  of  the  effects  of  strong  alkali.  It  is 
a  common  misconception  that  pears  will  succeed  on  the  worst  of  alkali 
soils,  just  as  one  hears  that  beets  will  reclaim  any  such  soil  by  taking 
up  the  injurious  salts.  Emphasis  must  again  be  put  upon  the  fact  that 
what  we  call  "strong  alkali"  soils  at  the  Tulare  Station,  are  soils  in 
which  the  percentage  of  alkaline  salts  is  something  like  1.0  per  cent  or 
over — soils  on  which  no  crop  will  grow,  and  in  which  no  seeds  can 
germinate.  On  a  soil  less  strong  in  alkali,  beets  can  indeed  'be  grown 
after  a  fashion,  and  trees  of  tough  bark  and  strong  texture,  such  as  the 
pear,  may  indeed  grow  with  difficulty.  As  the  alkali  decreases,  better 
specimen  trees  are  produced,  until  the  normal  orchard  is  reached,  when 
it  will  be  found  that  ordinary  hay  and  grain  crops  do  well  there,  though 
not  all  the  fruits.  A  small  amount  of  alkali  does  no  injury  to  the  pear; 
all  that  the  tree  can  assimilate  goes  to  growth  and  fruit,  but  beyond 
that  we  should  theoretically  expect  checked  growth,  and  disease.  It  is 
possible  that  the  pear  orchard  may  be  planted  on  land  too  strong  in 
alkali  for  apples,  peaches,  almonds,  and  apricots,  but  it  is  not  possible 
for  it  to  thrive  on  land  where  grain  crops  do  not  prosper. 

The  following  table  contains  all  the  varieties  that  fruited  at  the  Station 
in  1893: 
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Pumpkin  Yam. 

TuberSf  4  to  8 ;  large ;  yellowish  white. 

VinCf  4  to  6  feet  long ;  thick  in  diameter,  very  fibrous ;  dry  milky  juice ;  pnrple  near 
roots ;  intemodes,  1  to  1)^  inches  long. 

Leavesy  3  to  5}4  inches  broad;  smooth  beneath,  hirsute  above;  nearly  entire;  three* 
pointed. 

PetioUSf  4  to  9  inches  long. 

The  two  best  hills  weighed  26\i  pounds. 

Southern  Queen. 

Tubers^  7  to  15;  regular  and  medium  in  size;  skin  bright  yellow;  flesh  pale  yellow. 

VineyOto  7  feet  long;  slender,  fibrous:  juice  milky;  intemodes,  2}^  to  o  inches  long. 

Leavesy  2%  to  3  inches  broad;  three-looed;  hirsute  above  and  below. 

PetioleSy  4  to  7  inches  long. 

The  two  best  hills  weighed  14  pounds. 

Sugar^  or  Creole. 

Tubers,  6  to  12;  small;  skin  light,  tinged  with  pink;  flesh  light,  specked  with  lighl 
brown. 

Vine,  slender,  fibrous;  intemodes,  1  to  lU  inches  long. 

Leaves,  \%  to  2  inches  broad;  five-parted;  nearly  smooth  beneath,  hispid  above. 

Petioles,  IJ/^  to  3  inches  long. 

The  two  best  hills  weighea3>^  pounds. 

Tecotea. 

Tubers,  1  to  10:  long  and  slender  to  short  and  thick;  fair  to  medium  in  size;  skin 
white,  with  pink  olotcnes. 

Vine,  2}/^  to  S]4  feet  long ;  very  numerous  and  branching,  one  fourth  of  an  inch  in 
diameter;  fibrous, with  abundance  of  milky  juice ;  pubescent;  intemodes,  2  inches  long. 

Leaves,  5  inches  broad ;  mostly  five-cleft ;  under  and  lower  part  of  mid-ribs  purplish ; 
lower  surface  smooth,  upper  surface  nearly  smooth.    Leaf  thin  and  soft. 

The  two  best  hills  weighed  12  pounds. 


Vineless. 

Tubers,  6  to  8 ;  small ;  skin  light  yellow ;  fiesh  a  quarter  of  an  inch  below  skin  is  pink- 
ish yellow,  interior  flesh  light  vellow. 

\^ne,  1  to  2}4  feet  long;  thicK  stem,  brittle,  granular;  juice  clear;  intemodes,  }4U}% 
of  an  inch  long. 

Leaves,  3  inches  broad;  three  to  five-parted;  scattering,  fine  hairs  on  cross- veins 
beneath ;  smooth  beneath,  hispid  above. 

Petioles,  5  to  6  inches  long. 

The  two  best  hills  weighed  4  pounds. 

Quality. — As  noted,  the  vines  received  too  much  water,  but  many 
varieties  proved  to  be  of  excellent  quality.  An  expert  housekeeper 
tested  a  number  of  sorts,  and  reported  as  follows:  "The  dry  potatoes  of 
the  Nansemond  type  are  the  best  for  baking,  according  to  the  usual 
Californian  ideas,  but  the  soft  and  sugary  yams  make  by  far  the  best 
fried  potatoes,  and  ought  to  be  extensively  cultivated  here.  They  were 
a  surprise  to  every  one  who  tasted  them."  Some  separate  varieties 
tested  by  the  housekeeper  were  reported  upon:  The  Bermudas  were 
"mealy,  but  lacking  in  flavor."  Pumpkin  Yams  were  "of  excellent 
flavor,  but  slightly  stringy  and  very  soft."  Matejitos  were  "watery, 
stringy,  quite  sweet,  resembling,  when  baked,  a  field  squash."  Hayman 
was  "  very  fine  flavor,  particularly  when  fried,  but  too  soft  when  baked." 
Providence  was  "  of  good  flavor,  very  fine  in  grain,  almost  without  fiber; 
rather  watery  when  baked;  would  probably  be  a  very  popular  variety, 
especially  among  those  accustomed  to  Southern  cooking." 
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30  Quercus  x>edQncu1ata. 


1  Cinnamonum  liOureirol. 

1  Oonshiu  orange. 

2  Aberia  kaffra. 
1  Buxus  aurea. 

1  Buxus  sempervirens. 


1  Sciadopythis  verticillata. 

2  Cryptomeria  Japonica. 
1  Retmospora  ericoides. 
1  Araucaria  Brazilleiisis. 


Oaks. 
2  Quercus  rubra. 

Evergreens.    (Broad-leaved.) 

2  Psidium  Cattleyanum. 
1  IHttosporum  rugosum. 
1  Litchee. 
Ilex  (in  variety). 

1  Photinia  eriobotrya. 

Evergreens.    (Conifers.) 

2  liarix  Americana. 
2  Larix  f^uropiea. 

1  Pinus  ponderosa. 
1  Pinus  pinsapo. 

Bamboos.    (In  variety.) 
Vines  and  Trailers. 


4  Qaercus  saber. 


1  Melaleuca. 

1  Lyciam  Anderson!. 

1  I^ytrs  caustica. 

1  Edward  sia  McNabiana. 


1  Pinus  C!anadensis. 
1  Abies  Veitchii. 

1  Abies  Menziesii. 

2  Taxus  Hibemica. 


Staunton ia  hexaphylla. 
Tecoma  jasminoides. 


Mandevillia  suaveolens. 
Cobnea  scandens. 


Climbing  roses. 
Trailing  cypress. 
There  are  also  small  specimens  of  many  other  evergreens  still  in  pots  or  in  the  nursery. 


1  Acacia  j  ulibrissin. 

2  Castanea  vesca. 
2  Castanea  sativa. 

1  Liriodendron  tulipifera. 

1  Liriodendron  integrifolium. 

1  Malus  carda. 

1  Juglans  regia. 

1  Juglans  regia  (variety  Kag- 

hazi). 
1  Juglans  Sieboldi. 


Deciduous  Trees  and  Shrubs. 

2  Gleditcbia  tricanthos. 

1  Fraxinus  excelsa. 

2  Fraxinus  Americana. 
2  Fraxinus  Omus. 

2  Fraxinus  (water  ash). 
2  Sorbus  Europsea. 
1  Colletoa  spinosa. 
1  Kolreutena  paniculata. 
6  Pvrus  Japonica. 
Morus  in  variety. 


1  Elseococca  cordata. 

2  Eleagnus  loneipes. 
100  Betula  alba? 

2  Betula  nigra. 
2  Prunus  serotina. 
2  Prunus  spinosa. 
2  Acer  campestre. 
2  Acer  saccharinum. 
2  Acer  plantanifoiium. 
1  Caragana  arborescens. 


III. 


REPORTS  ON  ENTOMOLOGY  AND  PLANT  DISEASES. 


A  Laboratory  of  Plant  Diseases, 
Root  Knots  on  Fruit  Trees  and  Vines. 
Experiments  in  Winter  Spraying  of  Apples  and  Pears, 
Remedies  for  Plant  Diseases, 
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collection,  all  diseases  having  a  common  symptom  are  brought  together, 
thus  all  galls  and  the  distortions,  from  whatever  cause  or  on  whatever 
plant,  are  assembled  and  classified. 

Besides  these  there  are  the  beginnings  of  a  cryptogamic  herbarium  in 
drawers,  and  a  collection  representing  the  materia  medica  of  plant 
diseases.  There  are  in  the  laboratory  a  sterilizer  and  all  the  other 
necessary  apparatus  for  this  class  of  bacteriological  work.  For  micro- 
scopical and  histological  work  there  is  also  a  good  equipment,  including 
paraffin  bath,  microtome  suitable  for  the  highest  grade  of  work, 
compound  microscopes  and  accessories,  and  a  very  good  outfit  of 
reagents.  All  reagents,  as  far  as  possible,  are  kept  in  standard  strengths, 
and  the  bottles  marked  to  serve  as  graduates  for  dilution.  Thus  the 
chromic  acid  is  made  up  in  a  large  bottle  into  a  5  per  cent  solution. 
The  1  per  cent  solution  is  made  by  filling  a  smaller  bottle  to  a  certain 
mark  and  adding  water.  Most  of  the  chromic  mixtures  are  made  from 
the  1  per  cent.  The  chromic-acetic  killing  mixture,  for  instance,  is 
made  as  indicated  on  the  label:  from  one  half  per  cent  chromic  acid  to 
the  first  mark,  95  per  cent  alcohol  to  the  second,  and  10  per  cent  acetic 
acid  to  the  neck.  Mixtures  liable  to  deterioration  are  kept  in  very 
small  bottles,  and  such  as  the  acid  alcohols  are  not  kept  mixed  at  all, 
but  large  homo  vials  are  properly  labeled  and  graduated  and  the  mixtures 
made  up  as  used.  This  sketch  gives  merely  the  present  condition  of 
the  laboratory.  •  It  is  expected  that  apparatus  will  be  added  from  time 
to  time,  as  opportunity  offers,  and  as  it  is  needed  for  the  work  in  hand; 
indeed,  there  is  considerable  new  apparatus  at  the  present  time  being 
constructed  for  the  laboratory. 


ROOT  KNOTS  ON  FRUIT  TREES  AND  VINES. 

By   C.   W.  WOODWOBTH. 

Introductory  Note.— The  subject  upon  which  Professor  Woodworth  makes  the  follow- 
ing interesting  statement  has  perplexed  California '  fruit-growers  for  many  yean. 
Almost  every^thing  imaginable  has  been  cited  as  a  probable  cause;  conditions  of  droaffht 
or  of  excessive  moisture  were  among  the  earliest  causes  assigned^  and  some  prejudice 
against  nursery  stock  grown  by  irrigation  was  created.  An  investigation  by  a  committee 
of  the  State  Horticultural  Society  about  1880  showed  that  the  knotted  roots  were  found 
quite  as  abundant  in  unirrigated  land  as  in  irrigated,  and  otherwise  the  inquiry  yielded 
no  definite  results.  For  some  time  man v  nurserymen  followed  the  practice  of  removing 
the  knots  from  the  trees  as  dug  from  the  row,  out  this  was  abandoned  when  it  was 
found  that  the  knot  commonly  reappeared  after  planting  in  the  orchard.  At  present 
no  reputable  nurseryman  sells  such  trees;  they  are  ourned  at  the  nursery. 

In  my  personal  examination  of  knots,  whicn  has  continued  for  fifteen  years,  I  have 
but  on  one  occasion  found  a  nematode  gall,  and  that  was  upon  the  root  of  an  English 
walnut  sent  from  Los  Angeles  County.  Nearly  all  the  others  were  of  the  character 
described  by  Professor  Woodworth  as  "crown  galls,"  although  they  are  found  in  many 
cases  farther  down  on  the  roots.  Some  orchardists  have  been  at  great  expense  in  laying 
bare  the  roots  and  smoothly  paring  them  and  applying  various  substances  to  the 
wound.  In  most  cases  the  knots  have  reappeared  subsequently.  Others  have  laid  bare 
the  knot-burdened  root-crowni  to  the  sun  and  the  knots  have  flaked  off,  but  other  knots 
have  been  found  afterward  lower  down  on  the  roots. 

It  must  be  acknowledged  that  the  cause  of  the  evil  and  its  cure  are  still  unknown, 
and  it  is  to  be  hoped  that  Professor  Woodworth 's  study  of  the  subject,  which  is  still  in 
progress,  may  reach  definite  conclusions.  His  advice  not  to  plant  a  diseased  root  should 
oe  zealously  adhered  to  by  all  planters.  Probably  dunne  the  last  twenty  vears, 
hundreds  of  thousands  of  such  trees  have  spindled  and  died  in  the  best  soil  ana  with 
the  best  treatment.  If  the  disease  has  stunted  the  growth  of  a  young  tree,  pluck  it  out 
and  plant  a  new  one.    If  knots  are  found  on  larger  trees,  which  are  making  satisfactory 

§rowth  in  spite  of  them,  remedial  measures  should  be  tried.  The  final  result  seems  to 
epend  upon  whether  the  natural  or  diseased  growth  secures  the  ascendency  early  in 
the  life  of  the  tree,  for  apricot  trees  have  been  taken  up  after  thirty  years  of  satisfactory 
growth  and  bearing,  and  found  to  have  roots  badly  infested  witn  the  knots.  (E.  J. 
Wickson.) 
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relation  of  this  mortality  to  the  treatments  is  a  matter  of  some  interest 
and  is  shown  in  the  following  table: 


Treated. 

Untreated 

I. 

No.  of 
Trees. 

Total. 

No.  of 
Trees. 

No. 
Dead. 

Per  cent 
Dead. 

30 
20 

No.  of 
Trees. 

No. 
Dead. 

Per  cent 
Dead. 

No. 
Dead. 

Per  cent 
Dead. 

Apples 

Pears 

104 
117 

32 
23 

96 
148 

39 
35 

40 
24 

200 
265 

71 
58 

35 
22 

Totals 

221 

55 

24 

244 

74 

30 

465 

129 

27 

The  decidedly  less  amount  of  death  in  the  treated  trees  is  not  to  be 
explained  as  the  result  of  the  treatment,  but  the  difference  is  caused  by 
the  fact  that  the  worst  trees  were  always  left  untreated.  This  is  easily 
proven,  since  of  72  varieties  selected  at  the  time  the  application  was 
made,  in  which  the  two  trees  of  each  variety  were  to  all  appearances  in 
equally  good  condition,  and  in  which  one  was  treated  and  the  other  left 
untreated  as  a  check,  exactly  one  half  of  those  that  died  were  treated 
and  one  half  untreated;  that  is,  of  72  treated  trees  20  died,  and  of  72 
untreated  trees  of  the  same  varieties  20  also  died. 

The  following  tables  give  in  detail  the  records  of  the  experiments: 
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Table  thovfing  the  Abundance  of  the  Oyster-eheU  SeaJU  <m  the  AppUs. 


Treatment. 


Spring  of  1892. 


No.  of 
Trees. 


Abnnd- 
anoe. 


Spring  of  1893. 


No.  of 
Trees. 


Abund- 
ance. 


Sprinir  of  1894. 


No.  of 


Abond* 


Resin  boej) 

do  araeniated 

Ammoniacal  copper  carbonate 

doarseniated 

Kerosene  emulsion 

Bordeaux  mixtare 

doarseniated 

Lime,  salt,  and  sulphur 

doarseniated 

Untreated 


2 

4 
12 

6 
18 

6 

8 
19 

4 
67 


2.0 
2.5 
2.8 
2.6 
2.7 
2.2 
2JS 
2.6 
2.2 
2.5 


3 

4 
12 

6 
21 

5 

8 
22 

4 
74 


2.7 
2.8 
3X) 
2Jb 
2.9 
2.4 
2.1 
2.5 
2.5 
2.8 


IB 
2 
6 
3 

12 
1 
6 

18 
3 

51 


2.7 

ai) 

3X) 
20 
2» 
2jO 
2L7 
23 
2.7 
2.6 


Table  ahovfing  the  Abundance  of  the  Greedy  Scale  on  the  Pears. 


Treatment 


Spring  of  1892. 


No.  of 
Trees. 


Abund- 
ance. 


Spring  of  1893. 


No.  of 
Trees. 


Abund- 
ance. 


Spring  of  18M. 


No.  of 

Trees. 


A  bund- 


Resin  soap 

Ammoniacal  copper  carbonate 

doarseniated 

Sulphid  of  potash 

doarseniated  

Copper  sulphate 

Kerosene  emulsion 

Bordeaux  mixture 

doarseniated 

Lime,  salt,  and  sulphur 

doarseniated 

Iron  sulphate 

Untreated.- 


10 
7 
7 
6 
5 
9 

17 
2 

14 
7 
9 

12 
184 


2.9 
23 
2.1 
2.5 
2.2 
2.2 
2.2 
2.0 
2.4 
2.3 
2.0 
2.4 
2.1 


10 
7 
8 
6 
5 
9 

14 
4 

14 
7 
9 

12 
134 


2J6 
2.9 

ai 

2.8 
2.8 
2.4 
3.1 
2.5 
2.9 
2.9 
2.4 

ao 

2.7 


10 
5 
7 
6 
8 
8 

12 
4 
8 
4 
8 

13 
122 


2j0 
2S^ 
SLl 
2jO 
2X) 
2.0 
2jO 
2jO 

2J0 
2j0 
2.0 
L8 


Table  showing  the  Abundance  of  the  Woolly  Aphis  on  the  Apples. 


Treatment 


Before  1892. 


Number  of 
Trees. 


Abundance. 


Summer  of  1894. 


Number  of 
Trees. 


Abundance. 


Resin  soap 

do  arseniated 

Ammoniacal  copper  carbonate 

doarseniated 

Kerosene  emulsion 

Bordeaux  mixture 

doarseniated 

Lime,  salt,  and  sulphur 

doarseniated 

Untreated 


6 
1 
6 
3 
5 
2 
3 

10 
4 

43 


4.2 
5.0 
2.7 
2.0 
3.0 

a7 

3.0 
4.0 
3.6 


13 
2 
6 
3 

12 
1 
6 

18 
3 

51 


2.8 

ao 

2.7 
2X) 
2.9 

ao 

2.5 
23 

as 

2.8 


In  preparing  the  above  tables  the  selected  trees  only  were  used,  until 
it  was  seen  that  it  made  no  material  difference  in  the  figures  when  all 
the  trees  were  used,  to  give  greater  value  to  the  averages.  In  every  case 
the  number  of  trees  included  in  an  average  is  given. 

Yield  after  Treatment. — The  yield  gives  the  most  tangible  record  of 
the  results  of  the  treatment.    The  season   following  the  application 
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For  Insects  in  general  use  kerosene  emvlsioiij  as  follows:  Make  a  soap 
solution  of  half  a  pound  of  soap  to  a  gallon  of  water.  Heat  it  to  boil- 
ing and  add  two  gallons  of  kerosene.  Pump  it  through  the  spray 
pump,  with  good  pressure,  for  five  to  ten  minutes.  For  use  add  ten 
times  as  much  water  as  you  have  of  emulsion.  Apply  as  a  spray.  Sour 
milk  may  be  used  instead  of  the  soap  solution.  The  emulsion  is  made 
more  eflfective  by  the  addition  of  a  very  small  amount  of  arsenic  to  the 
soap  solution,  or  of  buhach  to  the  kerosene. 

For  Fruit  or  Leaf-Eating  Insects  use  Paris  green  or  London  purple  as 
a  powder  at  the  rate  of  1  to  5  pounds  to  the  acre,  distributed  by  walking 
or  riding  over  the  field,  carrying  a  pole,  at  both  ends  of  which  are  hung 
muslin  bags  containing  the  poison.  As  a  spray  use  1  pound  to  200 
gallons  of  water.  In  spraying  these  arsenites  the  nozzle  should  be  held 
at  some  distance  from  the  plant  and  no  more  should  be  applied  after  the 
leaves  begin  to  drip.  Do  not  use  these  on  crops  where  the  poison  would 
be  injurious  to  health. 
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SOIL  ELUTRIATOR. 

The  elutriator,  an  apparatus  designed  for  the  separation  of  the 
mechanical  ingredients  comprising  a  soil,  which  was  sent  to  the  Chicago 
Exposition,  was  received  and  placed  in  the  alcove.  A  small  dynamo 
from  the  College  of  Mechanics  was  connected  with  it  to  supply  motive 
power.  To  illustrate  the  results  obtained  by  it,  there  were  arranged  on 
either  side,  a  series  of  vials  containing  the  eleven  sediments  of  clay, 
silt,  and  sand,  of  varying  diameters,  obtained  from  each  of  twenty  soils. 

SEED-TESTING    APPARATUS. 

Another  addition  to  the  exhibit  was  the  set  of  apparatus  recently 
received  from  Vienna  by  the  Station  for  the  purpose  of  testing  the 
purity  and  vitality  of  commercial  seeds.     It  comprised: 

1.  A  miniature  separator  or  fanning-mill  to  remove  the  chaff  and 
other  light  material  from  the  seed. 

2.  A  series  of  seed  sieves  with  apertures  of  different  diameters,  placed 
on  an  agitator  or  rocker  to  facilitate  the  removal  of  weed  and  other 
objectionable  seed,  and  the  separation  of  fine  from  coarse  seeds. 

3.  A  germinator  in  the  form  of  a  cabinet  supplied  with  zinc  pans  for 
the  sprouting  of  the  seed,  and  arrangements  for  heating  and  the  regula- 
tion of  the  temperatures. 

PHOTOGRAPHS   AND   MAPS. 

A  large  number  of  the  photographic  views  of  the  grounds,  buildings, 
and  special  cultures  at  the  several  experiment  stations  had  been  taken 
during  the  previous  season,  and  from  these  groups  a  few  were  selected 
and  framed  for  the  exhibit. 

The  colored  maps  and  sketches  of  the  grounds  of  the  Foothill 
Experiment  Station,  made  by  the  foreman,  George  Hansen,  were  also 
added  to  the  exhibit.  They  show  the  surface  contours  of  the  grounds 
and  mark  the  areas  devoted  to  the  various  experiments. 

CEREALS  AND  FORAGE  PLANTS. 

The  collection  that  had  been  sent  to  the  World's  Fair  was  duplicated 
with  a  new  growth  for  the  Midwinter  Fair,  and  under  the  charge  of 
Professor  Wickson  and  Captain  Kellner  was  made  to  present  a  very 
interesting  and  creditable  appearance  upon  the  wall  of  the  Horticultural 
Building.  The  exhibit,  as  enumerated  on  a  previous  page,  comprised 
223  varieties  of  cereals,  both  in  sheaf  and  threshed  grain  in  bottles; 
63  varieties  of  forage  plants  in  bundles,  and  8  varieties  of  fiber  plants. 

Specimens  of  the  wheat  and  barley  grown  on  alkali  land  reclaimed 
by  gypsum  (described  and  illustrated  on  page  147)  were  also  exhibited. 

OLIVES,  OLIVE  PITS,  OLIVE  OIL,  AND  GRAPE  SEED. 

This  exhibit  was  prepared  by  Messrs.  Hayne  and  Bioletti,  and  thus 
described  by  the  former:  From  the  oil-room  were  selected  samples  of  oil 
made  from  the  crop  of  1893-94.  These  were  selected  to  show  first,  the 
differences  in  the  oil  made  from  various  varieties;  second,  the  differences 


FRUIT  TREE  CATALOGUE. 


475 


AppLB8-^Ck>ntinaed. 


Variety. 

Central 

Station. 

(Berkeley) 

Foothill 

Station. 

(Jackson.) 

S.  Coast  R. 

Station. 

(Paao 

Robles.) 

San 

Joaqnin 

Valley 

Station. 

(Tulare.) 

Southern 
California 

Station. 
(Fomona- 

Chino.) 

Berenice  .. .• 

• 

T 

t 

t 

T 

t 
t 
t 

T 

t 

T 

t 
t 
t 

t 

f 

t 

t 

t 

t 

t 

t 
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t 

t 
t 

t 
t 

T 
t 

t 

t 

t 

t 

t 
t 

t 

t 
t 

T 

t 

t 
t 

t 

t 
t 

t 
t 

BeiTV  PlDDin . ... 

t 

Black  Warrior 

Bledsoe.... 

_ 

Blae  Pearmaln 

_ 

Borken 

Bondoffer 

— 

Bradanoff  _. _ 

^_ 

Brakefield  Seedling 

^_ 

Biychenoff 

t 

Bockineham  (Eaoinetely) 

Canada  Reinette  ...  . 

_ 

Cardinal 

_ 

Carlougb 

Carolina  Red  June . 

— 

Carolina  Watson 

_ 

__ 

Charlottenthaler  .  

— . 

Chattahoochee 

.^ 

Chestatee 

-^ 

Clayton...^ 

Clvman's  Pipnin 

— 

^— 

Coivert 

t 

Cooper's  Market . 

Count  Orloff — . 

— . 

Dahlonega 

Dickinson 

-^ 

_ 

Dominie 

— 

Duchess  of  Oldenbureh 

t 

Duckett 

_ 

Duke  of  Devonshire 

t 

Early  Colton 

_ 

Early  Harvest .. 

^^ 

Early  Joe. 

— 

Early  Ripe 

t 

Early  Strawberry _ 

— 

Esopus  Spitzenberg 

t 

Excelsior 

Fallawater _ 

^— 

Fall  Jennetine 

— 

Fall  Pippin 

— 

Fall  Wine 

^— 

t 

Fanny 

Forest 

-^ 

Oano  . . 

— 

Garretson's  Earlv 

-^ 

Gloria  Mundi 

.— > 

— . 

Golden  Russet  (Am.) 

— 

_- 

Grand  Duke  Constantine 

— 

Grand  Sultan   . - 

— — 

Gravenstein  

Grimes*  Golden  Pippin  — 

Gros  Vor 

t 

t 

Haas 

Hall 

— 

HarsTOve 

_ 

_ 

Herefordshire  Beefing 

— 

UMIVEBSITY  OF  CALIFORNIA. 

Apples — ConUiiued . 


VarietT. 

GeDlnl 

SMtiOn. 
(Berkeler) 

,IS,, 

8.Co«tB. 
SUtlou. 
(Pmo 
Roblei.) 

StatlDD. 
(TuUre.l 

ass. 

SUIiau. 

Hoover 

t 
t 
t 

t 
t 
t 
t 

t 
t 

t 

t 

t 

f 
t 

t 

t 
t 

t 
t 
t 
t 

t 

t 

t 

t 

t 

t 

t 

t 

T 
t 

T 

T 

t 

T 
t 
t 

t 
t 

t 

t 
7 

t 
t 
t 
t 
t 

t 

t 

t 

t 

t 

t 
t 

t 

t 
+ 

t 
t 
t 

T 
t 
t 
t 

T 
T 

t 
t 
t 

T 
t 

t 

f 

— 
z 
t 

t 
t 

+ 

t 
t 

T 

t 

Twig 

t 

Red         mer...."::::.::::::"" 

t 

Red  Fall  Pippin 

- 

Reinette  de  Caux 

t 
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AppLSS^Continued. 


Variety. 


Central 

Station. 

(Berkeley) 


FootbiU 

Station. 

(Jackson.) 


S.  Coast  R, 

Station. 

(Paso 

Robles.) 


San 

Joaquin 

Valley 

Station. 

(Tulare.) 


Southern 
California 

Station. 
(Pomona- 

Cbino.) 


Rhode  Island  Greening 

Ribstone  Pippin 

Rome  Beauty 

Rosa  Ripka 

Roxbary  Russet , 

Ruby  Gem , 

Seemess , 

8eek-No-Further 

Serinka , 

Shackleford 

Shannon 

Sherwood's  Favorite , 

Shirley 

Skinner's  Seedling 

Smith's  Cider 

Smokehouse 

Sonoma  (Cook's  Seedling) . 

Sops  of  Wine , 

Stark 

Stevens'  Rareripe 

St.  Lawrence 

Stump 

Summer  Hagloe 

Summer  Queen 

Swaar 

Sweet  June 

Talman's  Sweeting 

Trenton  Early 

Twenty-Ounce 

Vandevere 

Violet 

Virginia  Greening 

Wagener 

WalDridge 

Waldo .— - 

Wall 

Wealthy 

Wells  Sweet 

White  Astrachan 

White  Pippin 

%White  Winter  Pearmain... 

Wiilow  Twig 

Winesap. 

Winter  Banana 

Wolf  River 

Wythe  (Pittsburgh  Pippin) 

Yellow  Bellflower 

Yellow  Newtown  Pippin  . . 

Yopp's  Favorite 

York  Imperial 

Zuaoff  Winter 

12  M  (from  Budd,  Iowa) ... 
15  M  (from  Budd,  Iowa) .. . 


t 

t 

t 
t 
t 


t 
t 
t 


t 
t 


t 
t 
f 
f 
t 


t 
t 


t 
t 
t 


t 
t 

t 

t 


t 
t 
t 

t 
t 


+ 
t 

t 
t 


t 

t 


t 

f 

t 
t 


t 
f 
t 

t 
t 


t 
t 


t 
t 


+ 
t 


t 
t 


t 
+ 


t 
t 
t 


t 
t 
t 
t 


t 

t 


t 
t 


xmrviBBsmr  of  califobnia, 

CRAB  APPLES. 


Vsriety. 

Ceotnl 
(B«rkaley> 

Foothill 

Station. 

(jMkMD.] 

a.CoutR 

(I-uo' 
RohlM.) 

VaQey 
Station. 

CTuUre.) 

ffllSl 

Station, 
(Pomona- 

CWno.) 

t 

t 

t 
t 

t 
t 

MbIub  Floribanda  Atropurpure* 

- 

Alberge  de  Montgamet 

Beauge 

Blenheim  (Shipley) 

Boulbon 

BriggB' White 

Breda 

Brigttta'a  French 

Canino  Grosso 

De  Coulorge 

Early  Golden 

Early  Mi>orpark 

Early  Kivert 

FUclcinger 

Gold  Dust 

Gooley 

SemBtiAe 


-  t  t  t 
t  t  t  t 

-  t  -  t 

t  t  t  t 

t  1  -  t 

t  t  t  t 

t  -  t  — 

t  —  —  t 

-  t  -  t 
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Apbicots— Continued. 


Variety. 


Central 

Station. 

(Berkeley) 


FoothiU 

Station. 

(Jackaon.) 


S.  Coast  R. 

SUtion. 

(Paso 

Robles.) 


San 

Joaqain 

Valley 

Station. 

(Tulare.) 


Southern 
California 

Station. 
(Pomona- 

Chino.) 


Hind's.-... 

Hubbard 

Jamucett 

Kaisha 

Keil»8  Peach 

King's  Seedling. .. 

Large  Early 

Luizet 

Long  Red 

Malcom's  Breda  . . 

Montgamet 

Moorpark 

Muscn-Musch 

Musk—Early 

Newcastle 

Orange  

OuUin's  Golden... 

Peach.., 

Prinele 

Purple,  or  Black  . . 

Red  Masculine 

Royal 

Routier's  Peach... 

Russian 

Turkey 

St.  Ambroise 

Sardinian 

Shensi 

Spark's  Mammoth 
Smith's  Triumph. 
Viard 


f 
t 

t 
t 

f 
f 


t 
t 


t 
t 
t 
t 
f 
f 


f 
+ 


t 
+ 


t 

t 

t 
t 
t 


t 
f 

f 
t 
f 


t 
f 


t 
+ 

t 
t 

t 

t 


t 
f 
t 
t 

f 
t 


CHERRIES. 


Abeso 

Amarelle  Bunt 

American  Heart 

Baumann's  May 

Belle  Crown '. 

Belle  d'Orleans 

Belle  Ma^itique 

Bessarabian 

Bigarreau  Noir  H&tif 
Bigarreau  Riverchon 

Black  Eagle 

Black  Mastodon 

Black  Tartarian 

Brant 

Burr's  Seedling 

Buttner's  Yellow 

California  Advance.. 

Centennial 

Chapman 

Cleveland  Bigarreau. 
Coe's  Transparent ... 
Duchesse  de  Palluau. 
Downer's  Late  Red . . . 

Early  Lamaurie 

Early  Purple  Guigne 

Early  Richmond 

Early  Rivers 

Elton 

Empress  Eugenie 

English  Morello  .^... 
Frogmore  Bigarreau. 
George  Glass 


—  —  t  t 
t  t  t  - 

—  t  t  - 
ft  —  -. 

—  t  t  — 
t  t  t  - 

T  -  ~  t 

^  1  L  ^ 

—  ft  — 

i  i  f  - 

t  —  t  — 

—  f  T  ~ 

—  t  t  — 
ft-  — 

z  ]  L  z- 

—  t  t  — 
t  f  -  - 

—  t  t  t 

—  t  t  — 
t  -  -  t 
f  t  t  t 


t 
t 
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UI4IVER8ITY   OF  CALIFORNIA. 


GHKBHiBs—Continued. 


Variety. 


Central 

Station. 

(Berkeley) 


Foothill 

Station. 

(Jackson.) 


8.  Coast  R. 
Station. 

(Paso 
Robles.) 


San 

Joaquin 

Valley 

Station. 

(Tulare.) 


Southern 
CalifoniU 

SUtion. 
(Pomona- 

(Chino.) 


Governor  Wood 

Great  Bigarreau 

Gridley 

Griotte  Pr^coce 

Guigne  Tres  Prdcoce 

Kanawha 

King's  Amarelle 

Knight's  Early  Black 

Jewelling 

Lincoln 

Major  Francis 

Manning's  Mottled 

May  DuKe 

Merveille  de  Septembre 

M  onstreuse  de  Mezel 

Napoleon  Bigarreau 

Newcastle 

Nouvelle  Koyale 

Olivet 

Oregon 

Pontiac 

Purity 

Qutorka 

Heine  Hortense 

Richmond 

Kockport  Bigarreau 

Rostra ver  Bigarreau 

Schmidt's  Bigarreau 

Slanka 

Tarascon  Early 

Thompson's  Seedling 

Tradescant  Black  Heart 

Vilne  Sweet 

Werder's  Early  Black  Heart 

Willamette 

Windsor 

Yellow  Glass 

Yellow  Spanish 


f 

t 
t 

t 

f 
t 

t 
t 

t 

f 

t 

t 

t 

t 
t 
t 
t 

t 

f 
t 
t 

t 
t 

t 

+ 

t 

t 

t 

t 

t 

t 

^"^* 

t 
t 

t 
t 
f 
t 
t 
t 

t 

t 

t 

t 

t 

t 

T 
t 

T 

t 

t 

t 
t 

t 

t 

t 

t 
t 

t 
t 
t 

t 
t 
t 

t 
t 

f 
t 


t 
t 


t 
f 


t 
t 
t 


CHESTNUTS. 


American  Sweet 

Italian 

Japan  Giant 

Marron  de  Lyon 
Numbo 


—  i  i  — 


t 
t 
t 
t 


CITRON 

• 

Amalfi 

— 

— 

— 

— 

t 

Sorrento 

f 
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piGa 


Variety. 

Central 

Station. 

(Berkeley] 

Foothill 

Station. 

1  (Jackson.) 

S.  Coast  R. 

Station. 

(Paao 

Robles.) 

San 

Joaquin 

ViOley 

Station. 

(Tulare.) 

Southern 
Califomli 

Station. 
(Pomona- 

Chlno.) 

Abondance  Pr^coce 

Agen 

T 

T 

1       

T 
T 

T 

t 
t 

T 

t 

t 

t 

T 

— 

f 
t 

T 

t 

t 

t 
T 

T 

t 

4 

t 

f 

f 

•  t 

Anselique 

Bellona 

Black  Bonrjassotte 

Black  California 

Black  Dattato 

t 
f 
t 

Black  Havana 

Black  Ischia 

Black  Marseilles 

Boorjassotte  Oris 

t 

f 

f 

f 

t 

t. 

t 

f 

t 

t 

t 

Bonrjassotte  Panach^e 

Breba 

Brianzola 

Brogiotto  (black) 

Brogiotto  (white) 

Brown  Turkey.. 

Brown  Ischia 

Bmnswick 

Boissonne 

Cemica... 

t 

1 

Col  di  Signora  Nero 

Coucourelle  Noire.. 

•         1         • 

T        T 

f                       4 

t 

• 

t 

Dalmatian 

De  Constantine 

Dor^e  Narbos 

t 

t 

t 
t 

T 
T 

t 

t 

t 

t 

T  • 
t 

t 
t 

Drapd'Cr 

DuKoi 

t 

Earlv  Violet 

Pora*s  Seedling 

t 
t 

Oros  Oris  Bifere 

Orossale 

Oaiglione 

f 
t 
t 
f 

t 
t 
t 
f 
f 

H|rta  du  Japon. 

Ladora 

Magdalen 

Monaca  Bianca 

Negro  Largo... 

Noir  Moutier j 

Pacific  White 

Pagandiere .' 

Pasteliere , 

Petrovaca.... ■ 

t 
t 

Rargigna  - 

t 

Rocardi 

Ronde  Noir. 

f 
f 
t 
t 
t 

RondeViolette  H&tive 

Royal  Vineyard 

Rubado .. 

San  Pedro - 

Sanvito .... 

Smjrma  (California) 

Smyrna  (Bulletin) 

t 
f 
f 
f 
f 
f 
t 
t 

Trojano. 

Verdal  Longue... 

White  Adriatic 

White  Genoa 

White  Ischia 

White  MarseUles 

White  Nerii 

WUte  Smyrna 

t 
t 

Yellow  Celestial 

31  £X 
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UNIVERSITY  OF  CALIFORNIA. 


LBMONS. 


Variety. 


Centml 

Btatioii. 

(Berkeley) 


FoothlU 

Station. 

(Jaokaon.) 


8.  Coait  R. 

Station. 

(Paso 

Robles.) 


San 

Joaquin 

Valley 

Station. 

(Tolare.) 


Southern 
California 

Station. 
(Pomona- 

Chino.) 


Bonnie  Brae.. 

Eureka 

Genoa  

Lisbon 

Royal  Messina 
Villafranca... 


MULBERRIES. 


Alba 

Downing*s 

Italian  Dwarf. 

Lhoo 

Mnltlcaulis . . 

Moretti ^ 

Nagasaki 

Persian 

Russian 

Stubbs  


NECTARINES. 


Balgowan 

Boston 

Coosa 

Downton 

DucdeVitry 

Early  Newington . 

Early  Violet 

Elruge 

Hardwicke 

Lord  Napier 

Monicourt  Vinous 

New  White 

Ohnstead 

River's  Orange — 

Red  Roman 

Stanwick 

Victoria 


f 
t 
t 
t 


t 
t 
f 


t 
t 


t 
t 


t 
f 

t 

t 

t 
t 


t 
f 
t 


f 
t 


ORANGES. 


Florida  Sour 

Hart's  Tardive ! 

Homosassa 

Ji^a 

King 

Kin-Kin  (round) 

Kin-Kin  (oval) 

Kino-Kuni 

Konah 

Magnum  Bonum 

Malta 

Mediterranean  Sweet 

Oonsbiu 

Parson  Brown 

Pineapple 

Ruby  Blood 

Seedlings  in  variety 

St  Michaels 

Tangerine 

WMDingioD  l^Avel 


t 
t 
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PEACHES. 


Variety. 


CenUml 

FoothlU 

SUtion. 

SUtion. 

(Berkeley) 

(Jftokson.) 

_ 

t 

T 

— 

— 

— 

— 

t 

— 

— 

— 

t 
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t 

-~ 
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t 
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t 

— 

t 

— 

—. 

— 

t 

— 

t 

— 

t 

__ 

t 

t 
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— > 

t 

t 

•— 

t 

-— 

t 

— 

— 

— . 

t 

— 

t 

— 

t 

— 
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-^ 

— 

t 

t 

— 

t 

— 

— 

t 

t 

— 

t 

t 

t 

t 

t 

— 

-^ 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

— 

— 

t 

t 

t 

•— 

t 

— 

t 

t 

t 

— 

t 

t 

^ 

t 

t 

— 

— 

S.  Coast  R. 

Station. 

(Paso 

Robles.) 


San 

Joaquin 

Valley 

Station. 

(Tulare.) 


Sonthem 
California 

Station. 
(Pomona- 

Chlno.) 


Acton  Scott 

Alberge 

Albright's  Cling 

Alexander 

Amelia 

Amsden's  June 

Atlanta 

Baldwin's  Late 

Beer's  Smock 

Belle  Bance 

Belle  Bonqnet 

Belle  Coquette 

Belle  de  la  Croix 

Belle  Donai 

Bergen's  Yellow 

BilTen's  Late . 

Bishop's  Early 

Bonanza , 

Brandywine 

BreToort 

Brigss'May 

Brook's  Butte 

Buck's  Prolific 

Burke  Cling 

(Talifomia  Cling 

Canada  Cling 

Carmine...'. 

Chair's  Choice 

Chinese  Cling 

Cherreuse  H&tive 

Cole's  Early  Red 

Columbia 

Comet 

Cooledge's  Favorite 

Crawford  Early 

Crawford  Late 

Crimson  Beauty 

(Mmson  Galande 

Crosby 

Dagmar 

Delanev  Heath  Cling 

Dela  Regandiere 

Dr.  Hogg 

Dr.  Pilxuigton  (seedling) 

Early  Albert 

Early  Alfred 

Early  Beatrice 

Early  Charlotte 

Early  Louise 

Early  Oroese  Mignonne 

Early  Rivers 

Early  Rose 

Early  Savoy 

Early  Silver 

Baily  Victoria 

Early  York 

Bditn  (Pushing 

Elberta 

Ford's  Improved 

Foster 

Gleary's  Hold  On 

George's  Late  Cling 

George  IV 

General  Bidwell  (of  California) 

General  Lee 

Golden  Cling 

Gold  Dust  Cling 

Governor  Briggs 


t 
t 


t 
t 


t 
t 

t 
t 
t 


t 
t 
t 
t 


t 
f 


t 
t 
t 


f 
t 


t 
t 
t 


t 
t 


t 
t 
t 
t 


t 
t 
t 

t 
t 
f 


t 
t 
f 
t 


t 
t 


t 
t 


t 
t 
f 


t 
t 
t 


t 
t 
t 
t 
t 

t 

t 


t 
t 
t 

t 


t 

T 


t 
t 


t 
t 
t 
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PsACHXS— Oontinned. 


Variety. 


Central 

FoothiU 

SUtion. 

Stetion. 

(Berkeley) 

(Jackion.) 

t 

— 

t 

— 

__ 

t 

t 

t 

— 

t 

— 

t 

— 

t 

t 

t 

— 

-^ 

— 

t 

— 

t 

— 

t 

— 

t 

— 

— 

t 

— 

t 

t 

— . 

t 

— 

— 

—    • 

t 

t 

•^^ 

8.  CoMt  R. 

Station. 

(Paso 

Robles.) 


San 

Joaquin 

VaUey 

SUtion. 

(Tulare.) 


Sonthem 
Califomia 

Station. 
(Pomona- 

Chino.) 


Salway 

Scragg's 

SelleFi  Cling 

&  G.French 

Shark's  Prolific 

Schnmacker 

Smock  Late  Free 

Sneed 

Snow 

Spottawood 

Staley'e  Seedling 

St.  Aecycles 

Strawberry 

Stomp  the  World 

Soxpasse  Melocoton ,. 

Snaqnehanna  

ThisaeU's  Free 

Tippecanoe 

Troth's  Early 

Tuscany  Cling  (Tnskena?) 

TJUtis 

Van  Bnren's  Golden  Dwarf 

Wager 

Ward's  Late  Free 

Waterloo 

Wheatland 

White  Imperial 

White  Melocoton 

White  Tuscan  Cling 

Wilkins'  Cling 

Wonderful 

Yellow  St;  John 

Yellow  Tuscany  Cling  -. . 


t 
t 

t 
t 


t 
t 

t 

t 


t 
t 
t 
t 


t 
t 


t 
t 

t 
t 

t 
t 


t 
t 


t        I       - 
-       J       - 


t 
t 

t 


t 
t 
t 
t 


t 

t 

t 

t 
t 


t 
t 


t 
t 
t 


t 
t 


t 
t 


PEARS. 


America^ 

Amire  Joannet 

Ananas  d'Et4 

Andr6  Desportes 

Andrews.   ... . . 

Anna  Nelis 

AnneOgereau 

Augustus  Dana 

Baronne  de  Mello 

Bartlett 

Beaupresent  d'Artois 

BeUe  Lucrative 

Belle  Williams 

Bergamotte  Cadet 

Bergamotte  d'Esperen 

Beim^  Amande 

Beurrd  Boso 1 

Beurr6  Clairgeau 

Beurr^  d'Amanlis 

Beuird  d'Anjou 

Beurr6  d'Aremberg 

Beurr^  Assomption 

Beurr^  de  Waterloo 

Beurr^  Diel 

Beurrd  Easter 

Beurr6  Giffard 

Beurr6  Golden  of  Bilbao 

Beurrfi  Goubalt 

Beurr6  Gris 

BeuxT6  Gris  d'Hiver  Nouyeau 


-  t  —  f  - 
t  t  t  -  "t 

f  i  f  i  f 

t  —  —  t  - 

t  —  f  t  - 

f  -  t  t  t 

f  t  t  t  t 

-  t  t  t  - 
f  -  t  t  f 

t  —  —  t  t 

t  —  —  t  - 

t  —  t  t  - 

f  —  i  f  f 

t  -  t  t  t 

-  -  T  t  t 


UlflVBBaiTr  <W  OALirOBNIA. 
PiABa— Continaad. 


Bemn 
BflilE 
Black 
BteiM 
Btoodi 


Bnnd 
Brock' 
B.ai 
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PBA.B8— Continued. 


Variety. 


Central 

Btatton. 

(Berkeley) 


Foothill 

Statton. 

(JaokBon.) 


S.  Coast  K. 

Station. 

(Paso 

Robles.) 


San 

Joaqoin 

ViOley 

SUUon. 

(Tulare) 


Southern 
California 

Station. 
(Fomona- 

Chino.) 


JeandeWitte 

Jonee' Seedling 

Joeephinede  Halinee 

Keifier... — . 

Kennedy  

KingBeesing 

KirUand 

Lankfoid 

Lawrence 

LawBonor  Comet 

Le  Conte 

Leyard 

Liberale 

Louise  Bonne  de  Jersey S.. 

Louis  Vilmorin 

Madame  Cuissard.. 

Madame  Loriol  de  Barney 

Madame  Treyve 

Madeleine . 

Manning's  Elisabeth 

Mar6cbal  Vaillant 

Marie  Louise  d'Uccles 

Maurice  Desportes 

Mount  Vernon 

Moyamensing 

Nantais 

Napoleon 

NouTeau  Foiteau 

Onondaga 

Osband^  Summer 

Oswego  Beurr^ 

Ott 


Paradise  d'Automne 

Passe  Colmar 

Plater  Noeter 

Paul  Ambre 

P.  Barry 

Petite  Haiguerite 

Pitmaston^  Duchesse  d'Angoul§me 

Pound  

Pratt 

Prince's  St.  Qermain 

Rostieser 

Rousselet  Stuttgart 

Rutter 

Santa  Ana 

Sarah . 

Seckel 

Sheldon 

Smith's  Hybrid 

Souyenir  a'Esperen 

fiouvenir  du  Congrte 

8t  Andr6 

Star  of  Bethlehem 

St.  Crispin 

Steren's  Oenessee 

St.  Germain 

St.  Michael  Archange 

Swan'to  Orange 

Theresa  Appert 

Tyson 

Urbaniste 

Van  Kons*  Leon  le  Clerc 

Vicar  of  Winkfield 

WiwhilHton 

Winter  Ifelis 

Winter  Seckel 

Williams  d'Hiyer 


t 
t 


t 
t 
t 


t 
f 
t 
t 


t 

t 
t 


-  '        t 

-  '        f 

-  I        t 


t 
t 


t 
t 


t 
t 
t 


t 
t 
t 


f 
t 
t 


f 
t 


f 
t 


t 
t 
t 
t 

t 
t 


t 
t 
t 
t 


t 
t 
t 

f 
f 


f 
t 
f 

t 

t 
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Pluxs  and  Pbxtkbs— GontinQed. 


Variety. 


Central 

Station. 

(Berkeley) 


Foothill 

SUtion. 

(Jaokion.) 


S.  Coast  R. 

Station. 

(Paio 

Roblee.) 


San 

Joaquin 

Valley 

SUtion. 

(Tulare.) 


Southern 
California 

Station. 
(Pomona- 

Chino.) 


LTicombe*8  Nonesuch 

Marianna 

Masn 

McLaaghlin 

Monroe  Gage 

Morocco 

Myrobalan 

New  Black  Bullace 

Ogon , 

Ontario 

Orange 

Onllin'B  Golden 

Peach  Plnm 

Perdrieon  Blanc 

Petite  rmned'Agen  (French  Prune). 

Peter's  Yellow  Gage 

Pr6coce  de  Bergthold 

Prince  Engelbert 

Prince  of  Wales : 

Prince's  Yellow  Gage 

Pmnns  Simoni 

Porple  Favorite 

Prtmos  Pissardi.... 

Qoackenboss 

Ked  Gage 

Red  Magnum  Bonum 

Reine  Claude  de  Bavay 

River's  Early  Prolific 

Robe  de  Bergen t.. , 

Ronald's  Fancy 

Royale  de  Tours 

Royal  H&tive 

Ruby 

8aint  Catherine 

Saint  Martin , 

8atBuma 

Shiro 

Shropshire  Damson 

Silver  Prune 

Smith's  Orleans 

Stark's  Green  Gage 

St.  Lawrence 

Tennant  Prune 

Tragedy 

Transparent  Gage 

Uncle  Ben 

Ungarish  Prune 

Victoria 

Wangenheim 

Wasnington 

Weedsport 

WUd  (Soose 

Winesour  

Wyat 

Yellow  Gage 

YeUow  Magnum  Bonum 
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PERSIMMONS. 


Variety. 


Central 

Station. 

(Berkeley) 


Foothill 

Station. 

(JaokBon.) 


S.  Coast  R. 

Station. 

(Paso 

Robles.) 


San 

Joaquin 

ViOley 

Station. 

(Tulare.) 


Soathem 
California 

Station. 
(Pomona- 

Chlno.) 


American  

Japanese— Dal  Dai  Mam 
Japanese— Hyakume ... 
Japanese— Kuro  Kame . 

Japanese — Layi 

Japanese — Tsaro  Noko  . 
Japanese — Yemon 


t 
t 
t 
t 
t 
t 
t 


QUINCES. 


Angers 

Chinese 

Champion 

Meeclrs  Prolific. 

Orange 

Portuffal 

Rea's  Mammoth 
Smyrna.. 


ft  t  - 

—  t  —  •  t 

-  t  -f  — 


WALNUTS. 


Black  Calif  omian 

Black  Eastern 

Common  English 

French  Bijou 

French  Chabwte 

French  Franquette 

French  Mayette 

French  M^sange 

French  Meylan 

French  Pansienne 

French  PrsBpartoriens 

French  PrsBpartoriens  (large-fruited) 

French  Prseparturiens  (cluster) 

French  Prseparturiens  (weeping) 

French  Serotina 

French  Vourev 

Japanese  (Sieboldii) 

Persian  (Kaghasi) 

Santa  Barbara  Soft-shell 


T  f 

-  t  -  f 
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The  Sugar  Beet,  Philadelphia,  Pennsylvania. 

The  Cotton  Plant,  Columbia,  South  Carolina. 

Texas  Farm  and  Ranch,  Dallas,  Texas. 

Texas  Stockman,  San  Antonio,  Texas. 

American  Farm  and  Horticulturist,  Richmond,  Virginia. 

Holstein-Fresian  Register,  Battleboro,  Vermont. 

The  Ranch,  North  Yakima,  Washington. 

Daily  Post-Intelligencer,  Seattle,  Washington. 

Norliiwest  Horticulturist,  Tacoma  and  Seattle,  Washington. 

Hoard's  Dairyman,  Fort  Atkinson,  Wisconsin. 

FOREIGN. 

Agricultural  Gazette  of  New  South  Wales,  Sydney,  N.  S.  W.,  Aus- 
tralia. 

Garden  and  Field,  Adelaide,  S.  A.,  Australia. 

Tiroler  Landwirthschaftliche  Blsetter,  St.  Michele,  Austria. 

Le  Bas-Rhdne,  Paris,  France. 

Revue  des  Sciences  Naturelles  Appliqu^es,  Paris,  France. 

Revue  de  Viticulture,  Paris,  France. 

Deutsche  Landwirthschaftliche  Presse,  Berlin,  Germany. 

La  Agricultura,  Guatemala. 

BoUetino  MensUe  di  Bachicoltura,  Padova,  Italy. 

BoUetino  dei  Viticoltori  Italiani,  Rome,  Italy. 

Kongl.  Landt-Bruks  Akadamiens  Handligar  och  Tedskrifb,  Stockholm, 
Sweden. 
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UNIVEBSITY  OF  CALIFORNIA. 


AGRICULTURAL  EXPERIMENT  STATIONS  OF  THE  UNIVERSITY  OF  CALI- 
FORNIA IN  ACCOUNT  WITH  THE  UNITED  STATES  APPROPRIATION. 

For  the  Fiscal  Tear  189S-4. 


Cr. 

Dr. 

1894. 

To  receipts  from  the  Treasurer  of  the  United  States, 
as  per  approjpriation  for  year  endine  June  30, 1894, 
under aCb  of  Oonflrress  anDroved  Marcn  2. 1887.... 

$15,000  00 

JuneSO— By  buildings' Led.,  p.     2.. 

By  furniture Led.,  p.   33— 

By  freight  and  expressage Led.,  p.   63.. 

By  incidental  expenses Led.,  p.  63.. 

By  labor Led.,  p.   74.. 

By  postage  and  stationery Led.,  p.  103.. 

By  salaries Led.,  p.  124.. 

By  subplies Led.,  p.  134.. 

By  tools,  implements,  and  machinery Led.,  p.  163.. 

By  traveling Led.,  p.  163.. 

By  water  supply.. Led.,  p.  173.. 

1379  10 

40  10 

389  96 

76  31 

4,284  33 
2S6  80 

6,799  96 

2,909  11 
323  63 
362  70 
179  10 

• 

Totals  

116,000  00 

$16,000  00 

We,  the  undersigned  duly  appointed  members  of  the  Finance  Com- 
mittee of  the  Regents  of  the  University  of  California,  do  hereby  certify 
that  we  have  examined  the  books  and  accounts  of  the  Experiment  Sta- 
tions of  the  University  of  California,  for  the  fiscal  year  ending  June  30, 
1894;  that  we  have  found  the  same  well  and  correctly  kept  and  classi- 
fied as  above,  and  that  the  receipts  for  the  time  named  are  shown  to  have 
been  $15,000  and  the  corresponding  disbursements  $15,000,  for  all  of 
which  proper  vouchers  are  on  file,  and  have  been  by  us  examined  and 
found  correct. 

A.  S.  HALLIDIE, 
ALBERT  MILLER, 
ISAIAS  W.  HELLMAN, 
Finance  Committee  of  the  Regents  of  the  University  of  California. 

I  hereby  certify  that  the  foregoing  statement  to  which  this  is  attached 
is  a  true  copy  from  the  books  of  account  of  the  institution  named. 

John  J.  Herr, 

Auditor. 
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INDEX. 


Paob. 

Ash  of  Irish  and  sweet  potato 224 

of  Japanese-grown  oranges 266 

of  prunes  and  apricots 266,  270,  274 

of  wheat-flour,  composition  of 217 

of  wines,  composition  of 324 

Asia,  composition  of  alkali  salts  of 135 

Asia  Minor,  analysis  of  tig  soils  from..  236 
Australia,  composition  of  alkali  salts  of.  135 


B 

Bamboos  at  Santa  Monica  Station 432 

Bananas,  analysis  of 275,  278 

Barley  at  experiment  stations  .146,  393,  410 
grown  on  reclaimed  alkali  spot,  illus- 
tration   146 

Bavari,  Agricultural  College  of 33.    37 

Berkeley,  moisture  in  clay  and  silt  of 

adobe 74 

Bioletti,  P.  T.    The  ash  of  grapes 322 

work  in  charge  of 16 

Black  alkali.    (See  Alkali.) 

Bone-meal,  effect  on  hay 374 

Bordeaux  mixture,  effect  of  in  spray- 
ing, and  preparation  of 457,  461 

Brine    from    Antelope    Salt    Works, 
Colusa  County,  analysis 190 


Capillary  rise  of  water  in  soil,  discus- 
sion     91 

Capillary  water  in  soils,  percentage  of 

water  at  various  heignts 99 

Carbonic  acid  in  the  formation  of  soils.  102 
Catalogue  of  fruit-tree  varieties  at  each 

station 474 

Cement  from  Mexico,  analysis  of 189 

Central  Experiment  Station  (see  table 

of  contents)  culture  work 337 

Cereals  and  forage  plants  for  exhibi- 
tion  337,470.472 

at  the  stations 346, 374,  393,  410, 419 

barley 146,348,374,393,410 

tiax .• 348 

oats 348,374,396 

rve 348,396 

s'pelts 396 

wheat..  146,  214,  202,  205,  347,  374,  393, 410 

product  per  acre 347 

report   on,    from  voluntary    experi- 
menters  346 

Cherries,  catalogue  of  varieties  at  the 

stations 479 

grown  at  the  experiment  stations  ... 

367,381,417 

ingredients  withdrawn  from  soils  bv.  205 
Chestnuts,  catalogue  of  varieties  at  tne 

stations 480 

Southern  California  Station 419 

Chico  Forestry  Station,  report  on 425 

Cholame    Valley,    description    by    C. 

Salomon  son  and  J.  V.  Webster 57 

Cienegas  of  Southern  California,  defini- 
tion   185 

importance  as  sources  of  water  supply  188 

San  Antonio  Creek 185 

Santa  Ana  and  Mill  Creek 186 

Temescal  Valley 187 

Citron,  catalogue  of   varieties   at  the 
stations 480 


Paob. 

Clay,  chemical  analysis  of 123 

definition  of ..i    71 

effect  of  arid  and  humid  climates  on 

formation 107 

effect  of,  on  moisture  and  water-ca- 
pacity of  soils. . 74,  76,    86 

examination  of 17 

percentage  in  soils— table 78 

Climate,  influence  of,  on  chemical  na- 
ture of  soils 113 

influence  of,  on  formation  of  humus    110 
influence  of,  on  soil  ingredients..  122,  127 

influence  on  vegetation 120 

of  Antelope  Valley 61 

of  India 132 

of  the  experiment  stations  ...362,  379,  403 

relations  of,  to  soils,  discussion 100 

Climatic  factors  that  modify  soils 103 

Clovers  at  Southern  Coast  Range  Sta- 
tion  393 

Colby,  George  E.,  reports  made  oy — 

analysis  of  bananas,  etc 275 

analysis  of  figs 226 

analysis  of  oranges  and  lemons 240 

examination  of  California  fruits 257 

methods  of  sugar  analysis  compared .  326 

work  performed  by 13,    16 

Colemore,  Chas.,  examination  of  soluble 

alkali  salts  by 140 

College  of  Agriculture,  European  visit- 
ors to 40 

instruction  in 13,14,    15 

College  of  Mechanics,  exhibit  from .470,  472 
Colorado  Desert,  waters  of,  at  Indio  ...  184 
Columbian  World's  Fair,  exhibits  trom 

experiment  station 337,  465 

Composition  of  California  fruits,  soils, 
waters.    (See  Analysis.) 

Correspondence  and  lectures 14 

Cotton    at     Southern     Coast    Range 

Station 392 

ingredients  withdrawn  from  soils  by. 

203,208 

perennial  at  Southern  California  Sta- 
tion  419 

Crab  apples,  catalogue  of  varieties  at 

the  stations 478 

Crops  and  fertilizers,  with  reference  to 

California  soils,  etc 200 

Crops,    ingredients    withdrawn    from 

soils  by 202,234,267 

Culture  of  olive 298 

Culture  tests  on  alkali  land 146 

Culture  work  at  the  experiment  sta- 
tions   337,363 

Curtis,  Marvin,  analysis  of  sweet  pota- 
toes  219 

temporary  appointment  of 13 

Cuttings,  seeds,  and  plants  distributed, 
varieties,  number,  weight,  extent..  343 

D 

Davy,  J.  Burtt.     The  University  Bo- 
tanic Garden 341 

Disease  of  apricot  tree 366 

of  cherry  tree  367 

of  olive  tree,  new 297 

Diseases,  plant,  report  on 435 

Distribution  of  seeds  and  plants,  num- 
ber, extent,  weight  in  ounces 19,  343 

financial  statement •. 346 

list  of  varieties  distributed 344 


500 


INDEX. 


G 

Pagb. 

Galls  on  roots  of  trees  and  vines. 437, 438, 439 
Garden  of  Economic  Plants  at  Central 

Station 338 

Germany,  experiment  stations  of 29,  34 

review  of  agricultural  education  of  .27,  38 
Gopher  plant,  report  of  experimenters.  356 
Grandeau,  method  of  humus  extraction  66 
Grape-fruit,  or  pomelo,  analysis  of.. 263, 255 

Grape-food,  analysis  of 265 

Grapes,  analysis  of 230,  272,  322 

ingredients   withdrawn    from    soils 

by 202,  204,267,333 

Southern  California  Station 419 

Grasses  at  experiment  stations 349,  393 

Grasses  and  forage  plants,  reports  on, 

from  experimenters 349 

Crimson  Clover,  description  and  re- 
ports  350 

Elliott's  Sida,  description  and  reports  351 
Esparcette,  or  Sainfoin,  description 

a"nd  reports 352 

Hungarian     Brome    Grass,    reports 

upon.. 353 

Taeasaste 353 

Tall  Oat  Grass,  description  and  report  352 

Teosinte 354 

Texas  blue  grass,  description  and  re- 
port  351 

The  Flat  Pea,  description,  photo,  and 

report 349 

Snail  Clover 353 

Japanese  wheat  grass 353 

Jersey  Kale 354 

Jerusalem  artichokes 354 

Johnson  grass 353 

Grass  Valley^  moisture  in  clay  and  silt 

of  red  soil 74 

Gypsum,  analysis  of,  from — 
Antelope  Valley,  Los  Angeles  Coun- 
ty; Geo.  H.  Deep 195 

Berkeley,  Alameda  County;  R.  Rick- 

ard 193 

Bitter-Water    Valley,     San     Benito 

County;  John  H.Gray 193 

Buena   Park,   Orange   County;  J.  A. 

Whitaker 196 

Coast  Range,  west  of  Tulare;  Lazen- 

by  &  Jones 195 

Firebaugh,    Fresno    County;    A.    C. 

Vandivier 194 

Fresno;  Mrs.  Nellie  Boyd 195 

Fresno;  J.  W.  Reese 195 

Glendora,  Los  Angeles  County;  VV.  B. 

Cullen 196 

Los  Angeles;  Fowler  <fe  Smith 196 

Los  Angeles;  Alpine  Plaster  Co..  195,  197 

Mendota;  Paoli  Gypsum  Co 196,  199 

Riverside;  Law ler  &  Smith 196 

Sacramento;  Herman  Mier 193 

San  Benito  County;  E.S.Jones 194 

San  Francisco;  Ix>uis  Bravermann..  194 

South  Riverside;  F.  W.  Fowler 197 

South  Riverside;  M.  E.Mather 196 

West  side  Tulare  Lake;  John  Roth..  195 

White's  Bridge;  P.  Dengler 195 

Visalia;  W.  T.  Hall 195 

Gypsum,  application  around  fruit  trees.  404 
results  01  reclamation  of  alkali  with.  145 
Gypsum  Mine,  Paoli  Gypsum  Co.,  Men- 
dota, description 197 

in  San  Benito  County,  description...  200 


H 

Page. 
Hansen,  Geo.    Figs  at  Foothill  Station.  375 

Hardpan,  calcareous  formation  of 121 

Hay,  alfalfa,  analysis  of 214 

soil  inpredients'withdrawn  by 202,206 

statistics  at  Foothill  Station ^.  374 

Hayne,  A.  P.,  report  on  olives,  olive 

culture,  and  oil 279 

Hilgard,  E.  W.    Cienegas  of  Southern 

California 185 

crops  and  fertilizers  with  reference  to 

California  soils,  etc 200 

definition  of  clay 71 

digestion  of  soil  for  analvsis 61 

fruit  and  fruit  soils  in  arid  and  humid 

regions 327 

nitrogen  contents  of  humus 66 

Paoli  Gypsum  Company's  mine 197 

relations  of  soils  to  climate 100 

report  on  American  experiment  sta- 
tions      42 

report    on    European     agricultural 

schools,  etc 27 

humic  hydrates  in  clays 74 

humid  regions,  nitrogen  contents  of 

humus  m  soils  of 66 

Humus,    influence    of    climate    upon 

formation 110 

in  soil  of  arid  and  humid  regions.  128, 240 
in  soils.    (See  Analysis  of  Soils.) 

nitrogen  contents  of - 66, 113 

percentage  of,  in  soils 113 

Hydrochloric    acid,    behavior    under 

evaporation 62 

Hygroscopic  moisture,  influence  of  soil 

composition  ppon 73 

in  soils.    (See  Soils.) 

of  soils,  clays,  and  silts 76,78 


Ice,  effect  of,  in  soil-formation 101 

India,  alkali  lands  of 131 

Insects,  remedies  for 457,  461,  462 

Insoluble  residue  in  soils,  influence  of 

climate  on 122 

Instruction  in  agricultural  schools  of 

Europe 28 

in  the  College  of  Agriculture..  13,  14,    15 

I  n vestigations  in  soil  -  physics 70 

lone  Valley,  peach  trees  of 36s 

Iron  in  soils  of  arid  and  humid  regions  126 
Irrigation  waters,  salts  of 210 


Jaffa,  M.  E.,  analyses  made  by 47 

analysis  of  flg  soils 235 

analysis  of  food  material 214 

analysis  of  Kentucky  soils — 

analysis  of  sugar  beets 218 

analysis  of  sweet  potatoes 219 

comparison  of  the  action  of  hydro- 
chloric and  oxalic  acids  in  soil  ex- 
traction     63 

digestion  of  soils  for  analysis 61 

nitrogen  con  tents  of  humus 66 

work  performed  by 13,  16,  25 
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INDEX. 


Page. 

Olive  varieties  desoribed — 

Regalis 295 

Rose 290 

Rouget,  or  Cayon 285 

Rubra i.  294 

Verdale 289 

Olive  varieties  planted  at  the  several 

stations,  list 296 

Orange   culture,    Southern    California 

Station  417 

Orange  orchard  in  Riverside,  soil  of...    59 

Oranges,  analvses  of 230,  240,  272 

catalogue  of  varieties  at  the  stations.  482 
ingredients    withdrawn    from    soils 

by 202,205,267,333 

Japanese-^rown,  analysis  of 256 

Orchard  fruits  at  the  experiment  sta- 
tions  364,380,404,416 

Orchard  of   the  Central  Station,  dia- 
gram of 442 

Oregon,  alkali  lands  of 130 

Oxalic  acid  in  soil  extraction 61 

Oxygen  in  the  formation  of  soils 102 


Palms  at  Santa  Monica  Station 431 

Pandermite ;  from  C.  C.  Merrill,  River- 
side   190 

Paoli  Gypsum  Company's  Mine,  Men- 
dota,  aescription 197 

Peaches,  analysis  of 230,  246,  331 

at  experiment  stations... 368,  385,  407,  418 
catalogue  of  varieties  at  the  stations  483 
ingredients  withdrawn  from  soil  by  .  206 

on  alkali  land 407 

time  of   ripening    in    foothills  and 
Alameda  County 373 

Pears,  albuminoids  in 264 

at  the  experiment  stations 368,  390,  418 

catalogue  of  varieties  at  the  stations  485 
experiments  in  winter  spraying  _.441,  449 

on  alkali  land 408 

soil  ingredients  withdrawn  by    205 

woolly  aphis,  and  scale  of 458 

Peat,  formation  of _ 110 

from     Mowry's      Station,    Alameda 
County,  analysis  of 190 

Perkins,  Miss  H.  B.,  analysis  by 195 

Persimmons,  catalogue  of  varieties  at 
the  stations 490 

Photographs  in  Midwinter  Fair  exhibit  472 

Phosphoric  acid  in  alkali  salts 134,  136 

in  ash  of  wheat  flour 217 

in  bananas 277 

in  different  portions  of  an  alkali  spot  144 

in  Japanese-grown  oranges 256 

in  soils.    (See  Analysis  of  Soils.) 
in  soils  of  arid  and  humid  regions.. . 

120,240,328 

in  sweet  and  Irish  potatoes _     224 

withdrawn  from  soils  by— 
figs,     grapes,      apricots,      prunes, 

oranges 202,  234,  267,  273,  324,  333 

grapes,  wine,  hay,  wheat 202.  326 

Placer  County,  farmers'  institute  in...    23 

Plant  diseases  and  entomology  report. 
17,  Jl,  436 

Plant  diseases,  laboratory  of. 436 

remedies  for _..  461 

Plant-house,  necessity  for 20 

the  new,  at  Central  Station 341 

Plants  and  trees  donated  to  the  station  357 


Paqi. 

Plants,  economic  garden  of 338 

native,   in   the    University   Botanic 

Garden 342 

seeds,  etc.,  distributed,  varieties,  num- 
ber, weight,  extent,  etc 79,343 

Plums  and  prunes,  analyses  (sugar,  acid, 
albuminoids)  -230,  246,  248,  257,  272,331 
at  the  experiment  stations  ...367,  389,418 
catalogue  of  varieties  at  the  stations.  488 

on  alkali  land 409 

soil  ingredients  withdrawn  by 

: 202,  204,  267,333 

Prunes,  dried,  analysis  of 231,265 

in  Cholame  Valley 57 

Pomelo,  or  grape-fruit,  analysis  of 263 

Potash  extracted  by  acids 64 

in  alkali  salts  and  soils 134, 136,329 

in  ash  of  grapes 324 

in  bananas 277 

in  different  portions  of  alkali  spot...  144 

in  Japanese-^rown  oranges 256 

in  sous  of  and  and  humid  regions... 

: 127,240,328 

in  soils.    (See  Analysis  of  Soils.) 

in  sweet  and  Irish  potatoes 224 

withdrawn  from  soil  by  figs,  grapes, 

apricots,  prunes,  oranges 

202j  234,  287,  273.  324,  333 

withdrawn  from  soil  by  wine,  nay, 

wheat 825 

Potatoes  at  Southern  Coast  Range  Sta- 
tion  392 

Irish,  analysis  of 224 

sweet,  analysis  of 219 

Potential  energy  of  alfalfa,  wheat,  and 

wheat  flour 215,  216 

Powdery  mildews,  remedies  for 461 

Pruning  deciduous  fruits,  notes  on 397 

olive  trees 288 

Prussia,  Agricultural  College  of 30 

Q 

Quinces,  catalogue  of  varieties  at  the 
stations 490 


R 

Rainfall  at  Berkeley 362 

influence  on  soil-formation 104 

of  alkali  region  of  India 152 

table  of,  on  east  side  of  Great  Valley.  129 

Raisins,  analysis  of 2^1,  323 

Ramie,   ingredients   withdrawn    from 

soils  by 203,  207 

Reading-room  and  library  of  the  station  491 
Redlands,  description  of  soil  of  Lugonia 

Ridge 60 

Remedies  suggested  for  root  knots  and 

galls,  ana  plant  diseases 4^,  461 

Reports  from  voluntary  experimenters 
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